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Of the poſſibilty of a Perſons Learning in an hour or rwo to 
write his Mind in a Language he is ignorant of. ; 
Concerning Sympathy between ſeveral Parts of Animal bodies, 

Freſh Water Springsare Aﬀerted at the Bottom of the Sea. 

Of the Surures in the Skul. 
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To the right Honorable Wi{liam , Lord 
Viſcount Bronker Prefident , and the 
reſt of the learned members, of the 
Royal Society, 


+ A. E424, 


0-00, 


La 
d- 
- 
LY 


Tothe Incomparably learned Dr, Fra: 
cis Gliſſon Preſident, and the ret of 
the learned fellows of the, Colledge of 
Phyficians in London. 


To the worthily famous Profeſſors of 
Gresham Colledge in London. 


The Author wiſpeth all happines,"ubn:ictins 
theſe his Philoſophical anſwers to their 

grave cenſure. 

| He things here [preſented , an:! 

| which {hail be hereafter prelentec! 

; of the like nature, will vindicace 

| mee! from both {ſuſpicion in you, and ex 

| pettation in theReader, ot a [edicar ory 

| plece of flattery :; Tevery where mant- 
| {citly ufing a Philoſophi cal irce.loms, 

| A; J Ani 


| 
:, 
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And Iam not fo ill a ſervant either to 
your Horours, or to noble truths , which 
are the choice {ood of refined minds, tO 
make this addre(3 unto you {or the pro- 
te&ion of any thing which may deſerve 
a black cenſure, Let every line bear 1ts 
own fare in its 0#n boſom. Only being 
well aſſured, that theſe things in ditte- 
rence, and thus diſcuſſed between me 
and ſome friends ; -as they have been 
contrarily taught by perſons worthily 
had in fingular 1eneration , both in the 
preſent and former ages ; ſo they con- 
cern ſome heads of Philoſophy , which 
are of no ſmal] conſequence unto true 
learning ; and befides, lying deeper in 
the pir of obſcurity then the firſt fadom , 
they ought to rece1ve the ableſt deci- 
ſion ; 1 knew not therefore how more 
candidly to ſtrip my ſelf of any con- 
cern pervicatiouſly to defend any thing 


in theſe papers, then by laying them 


and rheir 'ate ar the feet of ſo noble and 
able Judges, Poſſibly the thanks of pri- 


Yate 
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vate friends may have begot 1n mea bet. 
ter opinion of ſomeof theſe things then 
they may deſerve: your judgment may 
corre( the errour of their indulgence, 
As all that defire to learn, ought to 
wait upon you and your honourable ſo. 
cieties,as being togetherwith the famous 
Univerſities and our Law Colledges, I 
mean our Innes of Court, as the ſoul 
and ſpirits oftheNation ; ſo theſe Pa. 
pers wait upon you , not preſuming in 
the leaſt roinform , but ſubmiſſely cra- 
ving rather to learn of you what they 
ought tothink of themſelves: according 
to the noble method of Philoſophy in 
ſome of your ſocieties lately inſtituted 
and purſued , not ſeeking for a preca- 
rious allowance, as a Rogue and Felone 
may find refuge and fatety at an holy 
ſanQtuary ; but ( however withour the 
overweening dotage of ſelf opinion ) 
either by their own fair truth- and 
clearneſs to be juſtifyed,or elſe willingly 
toembrace the flames, which ther cc- 

A 4 rours 


rours have deſerved.] know you willpar- 
don the haſty rude dreſſe, or rather na- 
kednes , (belt ſuiting the purſuances of 
truth) 1n which theſe Anſwers to the 
queſtioning letters of ſome private 
friends, were fir of all conceived : 
whichwithout falſiifyng could not after- 
wards be altered:and rheir higheſt ambi- 
tion then was only private fatisfacon , 
though now , except I will leave thole, 
for whoſe: ſatisfaction they were firſt 
written ,* unſatisfied , they muſt pro- 
ceed to put themſelves upon the telt for 
publick, either juſtification, or diſ- 
allowance. The which I am themore ea- 
fily perlwaded to, obſerving ita method 
allow'd and practiced both by antients 
and maderns to preſer:e and deliver 
ſcatrered points of Philoſophy by way 
of D:alogues and Epiſtles. And indeed 
this method hath this ſpecial ad-antage 
mit; we may in a word preſent what 
we have to fay that 13 new, without 
loading the Reader withan unfaroury 
cramb, 


crambe , which hath been a - thouſand 
times before in the preſs. As if theſe pa- 
ters beable, which | leave to your ſe. 
rious cenſure, fo juſtify themſelves : it 
is ſcarce poſſible tor them' to fall into 
the hands of any Reader, who ſhall not 
herein, if he read them diligently and 
with underſtanding , find, not only 
ſomewhat which is new , but as well 
that is memorable , and beyond all 
doubting , certain, and perhaps neither 
by himſelf formerly thought of , nor 
poſlibly every where in that vaſt Ocean 
of Books, which are in the world, to 
be met with, In theſe philoſophical op- 
poſitions , till I becalled to account , I 
hare for the honour I bear them , ſpared 
thoſe great and venerable names both 
moderns and antients, which I have 
herein oppoſed it being my method in 
private, to purſue what is publickly in 
you exemplary V:z. to weigh controver- 
hes and queſtions in philoſophy , not by 
parties and factions, time and conti- 

nuan- 


nuance, or number and opinion , but 
as near as poſſibly I can, by obſerving 
how the ſcales bear between the oppo- 
fite reaſons : and 1 wiſh the method 
might be ſo happy , as to become more 
common. For the ſame reaſons I have 
ſuppreſſed the names of my ingenious 
friends, in oppoſition to ſome of whole 
thoughts theſe things were firſt of all 
| written. Every day make your names 
moreilluſtrious for clearneſof judgment 


in the myſteries of nature. Being the 
defire of all , and doubtleſs expettation 
of moſt and particularly of your Orator 
and ſervant 


IWilliam Marſhal. 


T- 


To his worthy and learned friends with 
whom theſe things were -firſt debated; 
the Authors apolog y for the publication 
of theſe bis papers. 

FF *O ſome of you thename of anApo- 
& logy might ſeem almoſtunintellig- 
ble,or little leſs then mockery : your mn- 
tereſtbeing no leſs in the birth,thenm the 
firſt conception of theſe philoſophical 
diſcourſes, Your quzrying curiofity ar 
firſt impregnatedthe mind, with what 
your preſent importunity will not reſt 
without committing to the Preſs. To 
the reſt of you, my wiſh is, that with 
the favour of others, I might not have 
ſrood in need of this Apology. However 
ler not the. publication be miſ-con- 
trued , as if I accounted all here de- 
bated to be peremptorily concluded, 
or all that 1 have oppoſed, conque- 
red, The yer difſenting of ſeveral of you 
from ſeveral of the things here by 
me own'd, might make a more hardy 
. conhdencerhen, 1 hope, 1 ſhall ever be 
guilty of, co become modeſtly jealous 
or 


of its own judgment, If the things here 
made publick ſhould not be able to in- 
dure the piercing aire of this knowing 
age, however our free and mutual in- 
cercourſe upon ſuch and the like philo- 
ſophical doubts cannot want its juſtifi- 
cation. The publiſhing ſometimes of a 
miſtake is an occaſion of leading otters 
into the right way. And becauſe every 
one cannot fee croſs the Mediterranean , 
we are not therefore to walk either with 
hooded eyes, or to diſ-own the ſeeing 
of any thing at all , or what appearan- 
ces things make unto us. Though the 
mind, which is the ſouls bed, beneither 
in all ofthe ſamefize, nor in all equally 
luminous, or conceptive, yet each is 
equally concerned diligently according, 
to the proportion of his window, rotake 
a view of the goodly ſcenes of nature. In 
theſethings 't 1s better to erre then to be 
idle: asI amfſure you are equally PCr - 
ſwaded with 

Your f:iihfull friend and ſervant 

FILLIAM ALARSHAL, 


= publiſhing theſe papers hath 
now made thee my judge and cen- 
ſor : and they were no otherwiſe de- 
ſigned, but for every one freely to 
exerciſe his judgment abour them, Moſt 
of theſe Problemes are more frequently 
upon the Anvile then they are found 
eafily malleable into fair, clear , doubt- 
leſs conclufions. Therefore if we miſfe 
the goale, it is but allowing one more 
1m theſe ſublime things torun a plane- 
tary courſe. I ſhall in 'a word tell 
the worſt', which can juſtly be laid 
ro their charge ; ſome of the few things 
here-diſcourfed , have-left the com- 
monly troden, path ; not as affefting 
novelty , apainft which upon ©- 
ther occafions 1 appear for the an- 

| ah riemts 


tients, but as chufing to follow reaſon 
rather then the name of any Authour, 
Firſt therefore examine their reaſons , 
and then give unbiafſed judgment for 
che truth ; which for the truths ſake I 
ſhall be ready - to accept , though 
againſt me, For if thoſe to whom and 
againſt whom , though in a vayled 
way , theſe papers were firſt written, 
are ſuppoſed not to be exempted from 
errour , there is no roem leit but only 
for weak minds in theſe ſecrets of 
nature to arrogate unto themſelves. an 
infallibility. 1f any complain of ob. 
ſcurity , as both haſt, and brevity, 
and the ſubje& matter, and the 
manner of writing , and the quality 
of the perſons for whom theſe things 
were: firſt of all pen'd , may make 
them thereunto lyable enough , how- 
ever I ſhall be ready to give both my 
account , and if valuable, my af- 
fiſtance to any who ſhall defire it re- 
lating either to the obſcurity , or 1n- 


ile | 


tricacy of any paſſage ; and to ac- 
cept trom them any reaſons they fhall 
be pleaſed to produce to the con- 
trary, | 


Thine 
W.M. 
From my Study in 
Nags head Court 
in Gray s Church 
Street. 
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& SYLLADE 
of the 


CONTENTS 


of theſe two 


In the firſt Section. 


In the firſt Anſwer ; is treated 


Oncernins the ſeveral Oricinals of Sprinss. 
Concerning the irregular Ebbings ©ia 19: 
wizes of diverſe particitlar S9r1ngs. 

df Chymical multiplication , or the encreaſins of 
the quantity of liquonrs by aeſtillation: 

f the poſſibility of a perſons learning , 11 an hots 
or two, to write his mind in a language he 
is tonorant of ; ſv as , what hee writeth 114 
the unknown language , ſhall be conſtantly 
without errour in the Grammatical concerns of 
zt , and the ſenje good and continuea. 


In the ſecond Anſwer ; is treated 
omeerning ſympathyes between ſeveral parts of 
A 4/41 bodves . 
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BF _— 7 by frequent tranſhaping , and working 


FParticulzrly, of the ſymp athy which is betwee 
the bre. refs and womb: and whether it bs 
"aan jon a upon SRrtns of the Epigaſtrick 
4514 Mamm ary T 13S 414 4Y Feryes. . 

1 wether from VIEW ( f the Breaſts , judgment = 
be mate coxcerning the jex of an unvorn con- 
cept? 172? 

Of the Sympathetick relation of parts of the ſame 
rae. 

Of the forming of the Phaſes and Shapes of the 

Aoon from its mutuatitious light , and the 
propertion in which it hath its fituation to the 
eye: and why the Morn appeareth to the eye 
rather plane then Spheral. 


In the Third Anſwer. 


Fr ef. -water Springs are aſſerted at the bottorw 
» 7. 4 SCa 6 » 


2-2 Mercury, ſomewhat be not loſt irrecove- 
3h "# beyond all p2ſſability and hope of redu- 
Ction? 

That the doffrine of the four Elements as uncom 
pounded bodyes , cannot acquit it ſelf, again 
many rational donbtings ana material contro- 
werſyes, to be a Dotrine unqueſtionable. 

That the four Elements cannot be the firl Ele] 
wents. 


of the difficulty of bringing the firſt Elements to 


Fg ' Yo. 


That , 


7 


WW 


W 
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veen[That , in the Doftrine of the Ancients , ſecmeth 

bel # greater number of firſt Elezments al, ertea , 

rich #hen four. 

[what may have been the true rational inteniment 

mil of the Ancients, in their introducing the Do- 

ou rine of the four Elements. 

Inthe Fourth Anſwer ; is treated 

Of the Satures in the ſkull : and their 2iftinit;cs 

 . | according to their ſeveral kinds , number , ad 

th) ordey. 

the How in the aiftin. F of the ſutures , b:ti as to 

the their number ana oraer , is 4 cert in latitude . 

eye emitting Variety iN the method of their ac- 
count, and the Anatomical Doftrine of theme. 

The l:ke latitude is obſervable in ſeveral varts 
both of (oncrete , and Abſtraft Mathems- 

ticks. 

whether the preeminence of right-ſiae parts abote 

ungl the left . be natural or irbitrary. 

_ In the Fifth anſwer ; is treated 


Of the confrlte cy of immenſe volatility with im- 
_ menſe ponaerou!nes. 
AY making tinclures by materation witnout alat- 
: t19. 

whether predictions may be concerning (omcts be- 
fore their appearance ? 
what is herein to be judged, of Comets which are 
| by new amaſſement ? 


what is heretn to be judzed , of Comets wihic9 ave 
G3 7 149- 


#14 


t , 


ſuppoſed to be rermanent B:dyes , and not tobe 
wew amaſiements.. 


In the Sixth Anſwer ; is treated 


of the motion of the Celeſtial Bodyes avout their 
particu:ar Axes. 

whether juch their Circumaxall motion affor a 4 
conviitive demonſiration and proof of the Co 
Per midiait Syſteme ? 

Th.t the Exrths motion is not ſufficiently proved , 
nyon the Hypotheſis granted , That Comets are 
neareſt the Earth, when 72; re in of oſition 
witto th2 Siin 


o be 


ety 
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In the Second 


SECTEOW 


In the Seventh Anſwer , is treated 


£2 Oncerning Angles of Contatt. | 
In order thereunto , are given ſeveral defs- 


nitions of Plane Angles , and diftinit names 
to them , according to thoſe diverſityes of their 
kinds and conflitutions, which ,- in this Que+ 
ſtion, are more eſpecially material and neceſ- 
ſary to be difinguiſhed 


| The ſtate of the 0 weſtjon is ſet forth. 


It ts (hewn, that Recto-convexe Angles of Contat? 
are truly Angles according to the defiaition of 
Plane Angles. 

That Refo-Convexe Aneles of Contatt are neither 
deſtitute of Quantity , nor their fides c:inti. 


dent. 


| In what ſeveral wayes , one Quantity may be £04 


ter then another. 

Of Homogeneity. 

irhat kind of Homogeneity it i , that # requiſite 
for proportional ? 


| That Angles have Figuration, as well as Quan- 


tity. 
That in Angles , #s obſervable an Homogeneity or 
He - 


Heterogeneity which is Mathematical , and 
alſo an Homageneity or Heterogeneity which is 
not Mathematical, nor any way concerning 


" their Quantity , but only their figuration , Orc. 


How three Angles being all Equal ; the Equality 
between the firſt and ſecond, may be more 
abſolute then the Equality between the firſt and 
third being only reſpettive. 

How ſome Angles are conſtituted by the Concreſ- 

' eency, Compoſition , and Annexion of ſeveral 
parts and Angles , which are Heterogeneal each 
fo other. - 

PFhether like Anoles , in unequal Circles ana in 
tike feements of Circles be alwayes equal ; 

That all Equal _Angles are not like. 

That all like Angles are not equal. 

PV hether this Controverſy about the Refto-Cone 

wexe Anole of ContaF,belong to Concrete or Ab- 
ftrat Mathematics? 
WVhat was the firſt miſtake , that firſt mini- 
ftred occaſion for the ftarting of this contre- 
werſy, which hath been ſo long reteined , in 
theſe Learnings , in which nothing is more 
monſtrous ana uniu/nal then pertinacions cone 
trover(y ; 
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Theſe Eſcapes of the Preſs crave the help of the 


Readers Pen. viz, 


% 


Ag. 1o. line, 11. read. aerial. p. 19, 1. 2, r. heat. I, 16.17; 
r. reaſon, p. 18.1, 10, r.cafily, p. 14. 1.19. expunge i 
ſemicolon. p. 21.1. 29. r. Sympathy. p, 22. 1. 15. 16. r, tumul- 
tuous. 1. 24. r. thoſe. p. 23. 1. 29.r. concerning. P» 24. I, 18, 
r. falls. p. 29. |. 7. r. conteſſedly, p. 33, 1. penult. r. fluſhing. 
P+ 35. 1-13. r. that that, ]. 28. r. fre, p. 36.1. 13+ r.Us. p. 39. 
|. 1. expunge the colon: 1. 16. r. fxtid. |. 26. r. their, |. 27 
r, the. p. 41.1. 7. r. with the ſtring. p, 43. 1. 12. r. tothe 
violating. p. 44. ). 2. and 7.r, inaninaates. p. 49. l. 3. r. ſeame 
p. 56. 1. 9. 7. certainly. p. 57. 1. 15, for is regularly. r. ;irregu= 
gularly, p. 61, 1, 7. for if ſeemung, r. it ſeenung, }. 19. r, exaQ, 
p. 69. 1 5. r. limited. p. 51. 1. 3. r. the Copernican. p. 75. 1. 13. 
7. Jago. p. $2. 1. 19. r. Lordſnips. p. $2.1, 19. r. like. p. 86. 1.5. 
r. BA. p. $9. 1.16. for moeving by. r. by mooving. p. $0. |. 2. 
r, an ifoclitical. 1. 28, r, Be again. p. 92, 1.30, for AHH. r. AHE, 
p. 100, 1.6. r. even. |. r9.r. ſay. p.1o1. |. 1. r. one or each, 
« 124, }, 29. x, refo-concave. p. 155. 1. 26, and 28.r, crooked» 
lined, p. 160. 1.18, r, nut other. p. 187, 1. 26, r. a mixt-lined 
ſecant angle or of p. 200. 1. 26. r. crooked-lned, p. 232. L 1.'r. 
conſtant. 


The faults of tke Orthography are referred to ths 


Readers ingerwiy, 
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 PHILOSOPE IY. 


The firtt Anſwers... Rl. 


Co/icrYHERG tHe Ori, Fiizeal of Springs-: that all be” _ s "bas + 


2t the {ame nar the livg original: that at Sp Jeon 
nt from the Sea: that ſeveral things may byzbe 
contribate as originals to rbe- ame dpr jt 

wy of diſſolution, or condenſation. 9+ 'ITt 

and flowings of particular Springs : 1 ſome" 

fee? ally obj erved ro bc in an unacconntable 

Ailſoof Chymacal maltiplicatidn , or the Alice I 
liquar s, ſo as by di) ijtullation T. eiicreiſe their GRAnrnty te 
44y g1ven proportion. That eMerenry ts not explica- 
ble by rhe "Doctrine of the four Elements, That m ar 
PoIrY Or £W9'S timne 4 perjon 0 of indferent parts, able ta 
16:4 mid write his native lan 197200 only, may be taught 
T6 EEE Mts 1127; 11n « } FIrem Lajtg bent 'E , 0 as what hs 
all be true wn the forem lang :2e, and the 


REF { Continued. 
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je 

S Nature in feneratiohn worketh the firſt 
beginnings of things uſually in avery dark 

loom , not permitting common eyes to have a 


View of i its untaught art 11 ordering and warp®” 


ing its firſt filaments, covering with ſhells and 


membranes and divers veils the myſterioyisina» 
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ture of firſt productions: The ſame judgement 
may be of Springs , which though every where 
obvious to the eye , by their pleaſant murmu- 
rings, cryſtallinc pureneſs, and perpetual flux , 
_—— mind, as well as-the ſenſe ; yet 
whence theſe Riſe , and how they are fed, and 
wherewith furniſhed , is more obſcure and #- 
nigmatical than to be reſolved , as-many ealtly 
imagine, ina word. And yet I ſuppoſe , an er- 
roneous Hypotheſis may be the chief ground of 
difficulty in this Queſtion , while many gene- 
rally expe& that all Springs ſhould be of the 
ſame or like original. But why is that more 
reaſonable than to expect that all Springs ſhould 
ſend forth waters of the ſame taſte , colour, © 
virtue? Too many Inſtances, Examples and 
Experiments may be produced of Springs ow- 
ing their original to the Sea, percolated tho 
row the Earth , todeny, or call in queſtion ſo 
evident a Truth, without a manifeſt crazing of 
our own judgement : yet that the Sea by ſuch 
percolations is not the original of all Springs, is} 
as manifeſt, as true, and conhrm'd by as many 
and weighty Experiences ; not only of freſh 
Springs near the Sea, and in-land ſalt-ſprings ;& 
but eſpecially if we conſider the numerou 
Springs, which are in the tops, or ſides of ſeve$ 
rai Mountains, vaſtly above the Seas level; anc 
therefore not poſſible in any Channel to be na 
wrally raiſed ſo high, without all ſtay, or im 
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nt © pediment of percolation. Of which I have ob: 
rc © ſerved a ſpecial inftance in a low , ſomewhat 
u-Y rocky, wedge-like Mountain , fituate alon 
X , the brim of the full Sea; bur on the Land-fide , 
'etÞ at a little diſtance, ſet about with numerons and 
nd vaſt Mountains : in which little wedge-like 
x-} Mountain , though mott part immediately en- 
uy compaſled with a Plain , very confiderably a< 
cr-Ybove the level of the higheſt, xquino&tial, or 0+ 
ofither Tides ; was a perpetual Spring of moſt 
ne-Wympid, clear water , notunfamed for its fingu=- 
theMlar medical vertues. It is ſcarce conſentanzous 
orcfto ſenſe, reaſon and experience, to derive ſuch 
uldEFountains out of the Sea only by way of perco- 

orfſation ; which though it be allowed to contri- 
andſÞute, in ſome places , to the ſweetning of the 
ow-WFountainous flux , cannot be conceived apt to 
ho-Faiſe the water to an higher level than it had 
n ſofÞbefore. Not diſallowing the former therefore 
> offfin its place ; there is yet beſides it ſome other 
uchFOriginal of Springs to be inquired after. And 
's, 15]ſhow perpetual Springs.ſhould come to be in the 
anyEops ofthe higheſt Mountains of all, as the caſs 
relhþof moſt difficult explication , cannot with great- 
225 ;&r reaſon and clearneſs be explain'd, than by 
rousÞringing the waters thither, not in a watry, 
eve-Yorm, but as vapours and exhalations , at leaft- 
 andBviſe the moſt conſtantly , and in the greateit 
e naÞproportion ; after the manner ofa Diſtillation, 
r imPWrdered and nianaged. by the inſtitutes of Na- 
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tare; and this without Eſpouſing; the. Tenets 
of our new Platoniſts-, that will .have- ſeveral 
perperuous continued Orbes of Fires, diverſly 
graduated , for ſpecial -Theological ends, con- 
tained Kill between two and two 'perpetuous 
and continucd Cruſts,or ſphzral {hels of Earth, 
the one above the hre , the other beneath it, 
in reſpe& of rae Earths Center. And thoſe that 
know how under the ſurface of the Earth, 
whether plain, or mountainous, are frequent 
ſores, both of Materials, and naturally torm- 
ed Cavities,. and other Inftruments, eatily ac- 
commodable to ſuch a work , will not conclude} 
that tobe a conjeXure of fancy , which not on- 
ly for its poſſibility , but the high degree of its 
probability , may juſtly claim to be entertain'd 
as a moſt real and undoubted phyſical Truth. 
For what doubt can be: made of {ubterraneous 
Heats and fires ? and hot Baths and Springs ,} 
atteſt the, not only warmth , which is ſufficient! 
for our purpoſe , but even the actual , and fre-h 
quently intenſe, heat, and ebullition of liquors} 
within the Caverns of the Earth, and the per: 
petuity, or conſtant continuance of ſuch ebulli 
tions : and as the Earth is well known to be 
Furniſhed with many natural Caverns, ſo ir 
thoſe Caverns, for ſhape, proportion, ſituation 
and other the like circumſtances, we cannot 
but imagine there is great diverſity. So how 
variouſly and plenteouſly the Earth is waterec 
| witl 
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with ſubterraneous juyces,and.moiſtures, cannot 
be denied by the obſervant, who almott every 
y BY where under ground hnd'leffer veins of water 
n- & diſperſed up and down the Body of the Earth , 
us & and in many. places large concealed Rivers, 
h, & elſewhere untathomable Vaults, and Abyfſles : 
r, & Sometime {een Rivers intheir proper and per- 
ar} petual Channels , make adark courſe and diſ- 
1,8 charge of their waters into the unſeen Bowels 
nt of ttie Larth.. Upon the whole, in the method 
n-R of this explication, 'watfersare, in the ſame 
c- manver ſecretly withinthe Earth, raiſed -to the 
Jef top of the Mountains , in which, to our view, 
n-f they are raiſed inthe open Air to thoſe regions, 
its} from whence they fall back again upon us in the 
1d form of rain. And in ſuch vapid exhalations , 
It cannot be denied but in ſome places, and at 
ſome times , the Mountain ſprings ranging in 
a much higher level, may by poſsibility be fur- 
niſhed from the percolated ſea-water : but as 
the poſlibility of this is admitted , ſo the uni- 
verſal and abſolute neceflity of it , may not be 
averred : it ſeeming hard toſay, that the Moun- 
tain-ſprings what diſtance ſoever from the Sea , 
Have no other way of being furniſhed , but on- 
ly from thence. And, I ſuppoſe, it will as un- 
eaſily obtain credit , thatthe Sea ſhould run as 
faſt every way, under the Earth , to the Origi- 
nals of Springs, as the Springs generally do in 
ſeeking out their way unto the Sea, I doubt nor, 
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but befides the Seas, there are under the earth 
many other liquors , contributing to the origi- 
nation of Springs , ſome having their frſt riſe 
from diſſolution , others from condenſation , 
whence, and {rom the paſſages thorough which 
they run, and are percolated, riſe very often 
thoſe ſpecial vertues and dangers of ſome pecu- 
liar Springs: and ſometimes in a ſeeming pre 
poſterous way , though very conſentaneous to 
the true nature of things , Springs adjuyning to 
the Sea are freſh, and at a vaſt diſtance from 
theSea, in in-land Countreys ſometimes ſalt. 
But betides both the Seas, & thoſe other waters 
bred under the earth; its more than probable, 
the rains falling down in ſhowersfrom Heaven, 
adde not a little to the fluſhing and continu» 
ancc of the Springs. So medical Springs after 


Tains arenoted for a while to be of leſs virtue z # 
and in long droughts, 'tis uſual for very many 


Springs to be quite dried up; till rains fall a- 
gain: and where, by long obſc 


lying vaſtly deep under the Earths ſurface, they 


arc found to {well at aiter rains ,,and by their | 


acceſſion unto the wonted ftream , frequently 


do make a moſt hidcons and horrid noiſe, full * 


of terrour to thoſe in the Caves mouth , and at 


0 ure dens, caverns | 
and paſſages under ground , acceſs may be had * 
to ſubterraneous Rivers ; ſuch Rivers, though © 


> 7, 


other times unuſual. From all which, ſeri- | 
ouſly and impartiaily weighed , is made unde- | 


piably 
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niably apparent , that rains, in no contempti- 
ble pcoportion furniih forth matter to be ordi-- 
narily by channclly veins convey d, or elſe ex- 
traordinarily by a natural diſtillation wrought 
_ the Springs. And as this much diſcuf- 
d Queition 1s reſolved in theſe cafie things , 

every where offering themſelves to view in Na- 
ture ; ſo I doubt nor, upon the ſame principles 
might alſo many other things, ſeeming at firſt 
itght to be very myſterious, in the concern of 
Springs, as that which with ſo much admirati- 
on is by the rude iznoratit people cryed up and 
obleryed in ſome, having, as they term it, 
their Ebbings and Flowings in ſuch irregular 
frequency as by no art can poſſibly be reduced 
to any certainty of account, or order : for the 
more ſpecial andclear obſerving of which they 
are wont to receive the water from the Spring 
into ſome ſtone, or ſuch like veſſel proportio- 
nately bored in, or near the bottom: all which 
in truth is without any retrogradation and reci- 
procation of motion in irs channelly veins ; be- 
ing nothing elſe but an inzquality of the waters 
ifluing from the Spring in equal times, either 
by reaſon of its more plenteous filling at ſome 
times the channelly veins of theSpringas it paſ- 
ſeth , orelſe by reaſon it paſſeth with a greater 
or leiſer impetus ; or poſſibly in ſome caſes and 
places upon both grounds : which what it bath 
12 it that is more admirable than the running of 
=_y 
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any orainary Brook, ſometimes with a fuller 
channel, ſometimes with a ſtronger ftream , 
do not yet underſtand: and how eafily , upon 
the formec principles, this is explicable any 
one may readily perceive : that we may more 
Juitly wonder how ſome grave Authors came to 
' ſo tran{ported with the fight or fame of ſome 
ſuch ſprings, occurring up and down in the 
World, as in their reportsto offer them to the 
thoughts of diſtant Students, and ſucceeding 
timgs, as containing in them little leſs than mi- 


racle. Andit the ftudious would obſerve dili- 


ently what is in nature, poſſibly many other 


things, ſecming]y as intricate, might be capa- 
ble of as eaiic expiications ; eſpecially confider- 
ing the yaiſt way a Spring may run under the 
Earth before it break forth ; fairly infinuated 
I0 us by the pure freſh water Springs, burſting 
UP a great way within the floud marks of the 
Sea ; clearly intimating to us, how two Hills 
at a conſide. able dittance may both be concer- 
ned in the {ame Spring and its Courſe. And 
whereas we number and place Springs ac- 
according as we obſerve them to 29. forth 


and ſhew themlcives unto the day ; in the true 
xitimate, 2nd upon laborious ſearch, it hath 
many tim?s appear-d quite ctherwiſe ; that the 
original of the Spring , has becnat a great di- 
ſtance from th- cruptien , and the eruption has 
rot been till aitzr the confluſtion and meeting 

Ci 


(9) 
of, it may be three or four ſeveral Springs, eves 
8 ry onecarrying:in itſometimes the diffolutiong 
| & ſometimes the ſpirit, or ſomewhat of the- firſt: 
rudiments of ſome fpecial : Mineral ; and alto- 
; | gcther make up, port. ſcidome,. an.almoſt inimi- 
| table compotttion. . Your other-Quzry con- 
cerning Chymical Multiplication, or the di- 
tilling of Water from a Pint toa Quart, it my. 
 & Genius fail me nor, when rightly propoſed and, 
- | underſtood, cannot want ſome affinity with 

3 the matters we have already been .treating ; of. 
For if any would impoſe that. the ſame Warer 
35 by way of expanſion, without other addi..0- 
- | nal water or matter, might by diſtillation be. 

S brought to a double, treble, and fo a thouſand. 
times as large dimenſions as before, as Wines, 
Vinegars, and other Liquors, have in them, 
without any further addition,ſo much Phlegme, 
and ſo much Spirit of ſuch a ftrength, whether 
txxed, or volatile ; .it would require a very cre- 
dulous judgement to allow the veracity, or 

{sibility of ſuch a Probleme ; and I am clear- 
y free, to diſown the skill or power of any 
tuch Chymiltry ; which once admitted, were 
it not for the ſhortneſs of humane life, and the 
hopeleſnefſs of obtaining Veſſels, and Initru-; 
ments large enough for the work, and conve- 
niency to place them, the world might be in 
danger of Drowning from the lofty Artiit ; as 
once it was hypothetically threaincd , - with 
: EEE I ſhaking 
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(10) 
fhaking by the noble and ingenious Mechanift. 
But Thad rather underftand a Probleme tayou- 
rably, ſo as it may carry truth, polsibility, and 
reaſon along with it : and fo methinks may 
this be interpretable, to wir, ſubtilly to con- 
trive, find out, and order expedients, ingeni- 
ous helps, and advantages, ro coudenle free, 
and open exhalations into a watery form with 
difpatch and expeditely, eſpecially at any fea- 
fon,' or time of the year : ſo as by this Art out 
of” the arrial vapours within a limiced time ta 
giveany limitcd meafure of water, which rea- 
fon can expe& from Art, or without abjuring 
and putting off its own nature, hand{omely 
OE ga of, And thatthis is the Phi- 
ophy of Nature appears in every days dewe 
the wickling — hanging rl the chan? 


ber-fide of the Glaſs , when the Air is very 


Tharp, and full of a nitrous coldneſs without : 


and we cannot righily conceive the Idea of that © 


famouſly known and frequently mentioned and 
m hot Countries, though rare, yet ſometimes 
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by ſad experience atteſted diſeaſe, the Dia- 


betes without admitting both: the poſibility © 
of ſuch a Chymiſtry, and of Expedients for | 


the more ready diſpatch of it: for without an 


aptneſs to imbibe, attract and condenſe the va- © 


pid exhalations, which ſucceſsively come to be 
near and about the Patient, and that wittr very 
tngular advantages for expedition, how poſsibly 

S604 Ro ſhould 
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ſhould the Patients Utrine come in a few weeks 
towcigh more than all, both the drinks and 
meats taken by the Patient all along that time; 
and all the weight of the Body, whenſoever* it 
was heavieſt during that time befides? To Cone 
tra&t all into ſew. the polsibility- of the Proc 
bleme, according” to this explication , needs 
not be doubted, being an every where obvious 
work of Nature; as in the other ſenſe it ſeems 
vain and frivolous. And in reſearches abont 
expedients for diſpatch; it is poſsible , hero; 
as in other pieces of that ingenious Art, ſeyex 
ral Artiſts may have ſeveral methods and cont 
trivances , to ſuck in Kill more vapours in 2 
continued ſucceſsion , and proportionably to 
condenſe them when ſucked i in ; alſo to diſpoſe 
the vapours, before they are ſucked in, NE 
more expedite and eafie condenfation at after = 
as every one has his peculiar Still, his peculiar 
Solvent, Bath, Ferment and Furnace. And 
that this point of Philoſophy were a little more 
cultivated were to be wiſhed, for the advantage 
of natural Philoſophy, and the concernes of it 
in ſome praRical Arts: for fo hereby the difte- 
rence of the Airs at ſeveral ſeaſons, or at the 
ſame ſeaſon in ſeveral places, might come in 
ſome meaſure to be known, by the Tafte and 
Eye, as well as by the Noftril : andthe con- 
cerns of Rokes, Fogs, Miſts, and Airs any 
wayes altered , or infeGed, may be hereby 
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(10) 
fhaking by the noble and ingenious Mechaniſt. 
But had rather underftand a Probleme fayou- 
rably ſo as it may carry truth, polsibility, and 
reaſon along with it : and ſo methinks may 
this be interpretable, to wir, ſubtilly to con- 
trive, find out, and order expedients, ingeni- 
ous helps, and advantages, ro coudenſe free, 
and open exhalations into a watery form with 
difpatch and expeditely, eſpecially at any ſea- 
fon,' or time of the year : ſo as by this Art out 
of” the arrial vapours within a limiced time ta 
giveany limited meaſure of water, which rea- 
fon can expe from Art, or without abjuring 
and putting off its own nature, handfomely 
_ demand of, And that this is the Phi- 
ophy of Nature appears1n every days dew 
he trickling cite] hanging "4 the chan? 
ber-fide of the Glaſs , when the Air is very 
Tharp, and full of a nitrous coldneſs without : 
and we cannot righily conceive the Idea of that 
famouſly known and frequently mentioned and 
m hot Countries, though rare, yet ſometimes 
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betes without admitting both: the poſsibility 
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of ſuch a Chymiſtry, and of Expedients for I 


the more ready diſpatch of it: for without an 


aptneſs to imbibe, attra& and condenſe the va- 
Pd exhalations, which ſucceſsively come to be | 


near and about the Patient, and that wither very 
ingular advantages for expedition, how pony 
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fhould the Patients Urine come in a few weeks 
towcigh more than all,” both the drinks and 
meats taken by the Patient all along that time, 
and all the weight of the Body, whenſoever it 
was heavieſt during that time befides? To con 
tra& all into ſew, the poſsibility: of the: Pros 
bleme ; according” to this explication , needs 
not be doubted, being an every where obvious 
work of Nature; as in the other ſenſe it ſeems 
vain and frivolous. And in reſearches abont 
expedients for diſpatch-; it is poſsible , here, 
as in other pieces of that ingenious Art, ſevex 
ral Artiſts may have ſeveral methods and cone 
trivances , to ſuck in Kill more vapours in a 
continued fucceſston , and proportionably to 
condenſe them when ſucked in ; alſo to diſpoſe 
the vapours, before they are ſucked in, for 
more expedite and cafie condenfation at after = 
as every one has his peculiar Still, his peculiar 
Solvent, Bath, Ferment and Furnace. And 
that this point of Philoſophy were a little more 
cultivated were to be wiſhed, for the advantage 
of natural Philoſophy, and the concernes of it 
in ſome practical Arts: for ſo hereby the difte- 
rence of the Airs at ſeveral ſeaſons, or at the 
ſame ſeaſon in ſeveral places, might come in 
ſome meaſure to be known, by the Taſte and 
Eye, as well as by the Noftril : and the con- 
cerns of Rokes, Fogs, Miſts, and Airs any 
wayes altered , or infeged , may be hereby 
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(12) 
more happily diſcovered \in relation to the 
health and ficklineſs of Man,and ſo of other A- 
nizals: ſo what difterence there 15 between the 
Breathings of ſeveral Animals ofthe ſame , or 
ſeveral Sexes and Kinds, or of.the ſame Animal 
at ſeveral times of its age, reſt , motion, ſear, 
joy, hope, love, anger, health, ſickneſs, pe- | 
culiar conditions, or evacuations : and'the dil- | 
criminations. between fimple Airs, and the | 
Airs altered- by ſprinklings, ftrewings, ; fumi- | 
gations,. from Minerals, Vegetables, Animals, | 
may: be , made more evident. Your tying up | 
Aercary to the old Elemental Laws, ts. a true 
{ſemblance of the old Mezentian cruelty; and I 
ſhould pity the poor Fugitive, were I not al- | 
certained from his conſtant courſe, that_ as a * 
ſlippery Hocas, he will never leave tranſhaping 
himſelf till, :to your own confeſsion, he has 
{lipt the Collar. Four qualities will afſoon 
folve all queſtions, as four Elements ; which 
ſome of the learned Antients , vainly hoped, 
not to ſay, fooliſhly boaſted, to do. As Phi- 
loſophers diftinguilh berween the tights of Age. 
and Time; Age friſt ſees without, and after | 
not without Spectacles : Time firft fees with | 
them, and after better without them : the Ele- ! 
ments were as Spectacles in the Beginnings of | 
thoſe times, when men firſt ſet themſelves a- 
boutthe ſtudies of Arts, that helped them in a 
tort to conceive ſomewhat of Bodies ; but now 
ET nn = Ben ® == the 
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ow? 
the Eve of time grown — ſeeth much 
more happily, as is by many oled, with? 
out them. More. craſs yy thin, ſolid and 
fluid parts are not denyed, but apparently}-to 
be ſeen , offering themſelves to view'in ſeve- 
ral plain and ealie methods-of analyſing Bo- 
dics ; but the fimplicity of thoſe parts, ob« 
tained in ſuch Analyſmes, is not-yet demon- 
ſtrated. .. The ftrange Monſter reported witke 


ſo much averment to you, which ſcems ſo muchr 
to have ſtartled your patience, to wit, that a 


2 perſon of parts, educated only to read and 


write the Language of the Nation wherein he 
was born, may in an hours time be taught to 
ſer down any matter , ſecret , or other, in a- 
nother language, 8s Latine, Greek, French, 
cc. and the Latine, or other Language to be 
true, and the ſenſe good and continued ; be- 
lieve me, though it be true, as it 1s, yet it is 
not to be cteemed worthy your leatt diſcom- 
poſure: it mav be done many ſeveral wayes, 
and ver when all is done, it is but a flight 
of the Brain ; like many of the mimical Mi- 
racles, performed by nimble handed Ezypri- 
a5. That there may be no room for diſtruſt 
of the truth of it, it affiance in me may .ſa 
far prevail ; you may be aſſured, I haveſeen 
the whole Model and Syſteme of it, in feve- 
ral Languages, beſides our own : and but that 


it would make my Letter of too great a Bulk, 
- "ſhould 
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more happily diſcovered \in relation to the 
health and ficklineſs of Man,and ſo of other A- 
nizzals : ſo what difterence there 15 between the 
Breathings of-ſeveral Animals ofthe ſame , or 
ſeveral Sexes and Kinds, or of.the ſame Animal | 
gt ſeveral times of itsage., reſt , motion, ſear, 
joy, hope, love, anger, health, ficknels , pe- 
culiar conditions, or evacuations: and'the dil- | 
criminations between fimple Airs, and the | 
Airs - altered-by ſprinklings, ftrewings, ; fumi- ? 
gations,. from Minerals, Vegetables, Animals, | 
may: be . made, more evident. Your tying up 
AMercnry to the old Elemental Laws, is, a true 
{emblance of the old Mezentian cruelty; and I 
{ſhould pity the poor Fugitive, were I not aſ- 
certained from his conſtant courſe, that_ as a * 
ſlippery Hocas, he will never leave tranſhaping. | 
himſelf till, :to your own .confeſsion, he has } 
ſlipt the Collar. Four qualities will afſoon | 
folve all queſtions, as four Elements ; which | 
ſome of the learned Antients , vainly hoped, 
not to ſay, foolithly boaſted, to do. As Phi- | 
loſophers diſtinguiſh between the tights of Age. | 
and I ime ; Age firſt ſees without, and after |} 
not without Spectacles : Time firſt ſees with | 
them, and after better without them : the Ele- 
ments were as Spectacles in the Beginnings of 
thoſe times, when men firſt ſet themſelves a- þ 
boutthe ſtudies of Arts, that helped them in a 
fort to conceive ſomewhat of Bogies ; but p_ 
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the Eve of time grown: clearer, ſeth mii 
more happily, as is by many fappoſed, with? 
out- them. * More: craſs and thin, ſolid atid 
fluid parts are not denyed, but apparently}to 
be ſeen , offering themſelves to view'in ſeve- 
ral plain and calie methods -of'analyſing Bo- 
dics ; but the ſimplicity of thoſe parts, ob< 
tained in ſuch Analyſmes, is not-yet -demon« 
ſtrated. .. The ftrange Monſter reported witle 
ſo much averment to you, which ſcemsſo muchr 
to have ſtartled your patience, to wit, that a 
perſon of parts, educated only to read and 
write the Language of the Nation wherein he 
was born, may in an hours time be taught to 
ſer down any matter , ſecret , or other, in a- 
nother language, 8s Latine, Greek, French, 
&c. and the Latine, or other Language to be 
true, and the ſenſe good and continued ; be- 
lieve me, though it be true, as it 1s, yet it is 
not to be ceemed worthy your leatt diſcom- 
poſure: it mav be done many ſeveral wayes, 
and ver when all is done, it is but a flight 
of the Brain ; like many of the mimical Mi- 
racles , performed by nimble handed Ez ypr#- 
ans. That there may be no room for diſtruſt 
of the truth of it, it affiance in me may .ſa 
far prevail ; you may be afſured, I haveſeen 
the whole Model and Syſteme of it, in feve- 
ral Languages, befides our own : and but that 
it would make my Letterof too great a Bulk, 
=_ Oy ſhould 
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ſhould herewith have ſent you a Tranſcript 
of: one of them. In this, as in the foregoing 
Probleme of multiplying Chymiſtry ; in words 
ſpeaking and containing truth , ſomethj 
gems to be offered to the underſtanding & 
the hearer, which is an Hercuzan {hot be- 
ond it. Pardon the length in which I have 
+ nie diſcurſively to ſend back all the 
upries and - Obje&ions of your laſt fully 
an{wered. 
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The Second Anſiver, 


IVherein of Sympathies between ſeveral parts of the ſans 
Animal Body in general and —_— of the Syme 
p-uiy which is between the Breaſts and the Womb : aol 
that rhe ground of that Sympathy is not founded: npota 
the insſculations of the Epigaſtrick and Mammary 
Veins and Arteries. That that Sympathy inftruts 
not from the ſight of the Breaſt concerning the Sex of 
the unborn Conception. Tet parts of the ſame ſue 
more eſpecially Sympathize one with another , than 
thoſe that are on contrary ſides. That to foand the 
Sympathy between the Breaſts and Womb, is no nes 
Ceſſity of veſſels paſſing airetily between the ont: part 
ar'd the other : bu the grounds of their Sympathy may 
be ſeveral other wayes clearly explicable, by manifeſt 
Arteries, S1NeWs, and other Veſſels. That the ſeveral 
ſhapes of the Aſoon have their original, forming, and 
eteration, from the parts of its mutuarrtions "gh, 
and their ſituation in reſpett of ter Eye. That there 
55 not one general original of all-hobt. And why the 
enlightned part of the Moon 1s fritl toward the Sun, 
And why the 1Mecon appears plane and not ſpheral, 


ſhould wrong the truth, if I ſhould not ac- 
knowledge, all your Arguments and. In- 


ſtances prove fairly the Sympathies, which nas 
ture has lodged in us, between ſome ſpecial 
parts above others; to which may be added by 
way of Declaration; that though no part.in 
the whole animal Body, butis of affinity.and 
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(16) 
roncern unto all the reſt, yet ſome, beſides 
their general relation as of the ſame animal Bo- 
dy, have ſometimes not only: one, but ſeveral 
other more ſpecial grounds of Sympathy,to tye 


& link them one to another; whether from ho- 


mogeneity of ſubſtance,or commonnels of origi- 
nal, or unity and concurrence in the fame 
work, or concern in the fame branchings of 
veſſels, whether Arteries, Sincws, or Veins, 
of what kind ſoever ; cach of which heightens 
the general relation which is between the parts: 
and the more of theſe are found inter-curring, 
between any two parts,their relation is ſo much 
the more fortifyed. But of all other,the Sympa- 
thy which you urge, between the Breatts and 
Womb, in animals is too univerſally known, 
and variouſly evident to be denyed, br doubted. 
How oft, among prying and ſuſpitious Wo- 
men, has the ftate of the Womb been diſco- 
vered from the colour of the Nipples, aud con- 
dition of the Breaſts? And the judgements of 
Phyficians juſtihed and admired , when upon 
the manifeſt intercourſe between theſe two 
parts, eaſily transferring humours, whether 
natural, or prater-natural, from the one to the 
other, they have ſometimes predicted long be- 
fore the diſcaſes of the Breaſts, or Womb ? So 
upon expeRation of the ones evacuation, the 
cure of the other has been ordered , and 
eventand time of recovery forefeen ? and ob- 
| fg | ſerving 


_ — WR 


1 
1 
6 
2 
E 
a 
t] 


(17) | 
ſerving how they: grow, and leſſen together 3 
heal and fade together , beconie firm & flaccid 
together , repleniſh and empty together , ex- 
cept when the one drains the other , the inter- 
courſe between them , and their common con- 
cern is manifeſt ; however the grounds and 
paſſages wherein this intercourſe is founded 
and carried on, poſſibly may not be ſo very 


| clear , as by many is preſumed. And though 
{ I honour you for honouring the Antients ; it is 


now eſpecially leſs clear then ever ; that the 
undetiable conſent and ſympathy , which is 
between theſe two parts, has its foundation in 
the inoſculations of the epigaſtrick veins and 
arteries with the mammeryes : Except we 
will ſo farr degrade the examinations of rea- 
ſons , and itrials of experience, as to make 
what is antient , to be therefore indiſputably 
authentick ; Concerning the ſympathy of tlic 
Breaſts and womb as held by the Antients)there 
are two things well deſerving ſerious & fur- 
ther conſideration : For hath not this ſympathy 
been -rackt beyond its nature , and tentered 
beyond the truth , of what it isable to bear , 
or diſcoyer ; when , upon the view of the 
Breafts , declarations and predictions are made , 
ot only of conceptions, & abortions in gene- 
al, with a probable -prognoſtick of the time 
and event of the feared abortion ; but alſo from 


e difference ofthe Breaſts on each fide , the 
D | 
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ſerving how they: grow, and leſſen together 3 
heal and fade together , beconie firm & flaccid 
rogether , repleniſh and empty together , ex- 
cept when the one drains the other , the inter- 

* courſe between them , and their common con- 
cern is manifeſt ; however the . grounds and 
paſſages wherein this intercourſe is founded 
and carried on, poflibly may not be ſo very 
clear , as by many is preſumed. And hou 

I honour you for honouring the Antients ; it is 
now eſpecially leſs clear then ever ; that the 
undeniable conſent and ſympathy , which is 
between theſe two parts, has its foundation in 
the inoſculations of the epigaſtrick veins and 
arteries with the mammeryes : Except we 
will ſo farr degrade the examinations of rea- 
ſons , and itrials of experience, as to make 
what is antient , to be therefore indiſputably 
Jauthentick ; Concerning the ſympathy of tlic 
Breaſts and womb as held by the Antients)there 
are two things .well deſerving ſerious & fur- 
ther conſideration : For hath not this ſympathy 
een -rackt beyond its nature , and tentered 
beyond the truth , of what it isable to bear, 
or diſcoyer ; when , upon the view of the 
Breaſts , declarations and predictions are made , 
Foot only of conceptions, & abortions in gene- 
ral, with a probable-prognoſtick of the time 
and event of the feared abortion ; but alſo from 
the difference of the Breaſts on each fide , the 
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ſexe ofthe conception, or abortion is peremp- 
torily limited 3 and when twins of feveral ſexes 
have been conceived , the twin of whether ſexe 
ſhall alone be aborted is foreſhewn; in that 
rare & unuſuall caſe of aborting one twin , 
and compleating the due months of geſtation 
with the reſt? Not 'to alleadge more of theſe 
impertinent medical Enthutiaſmes '; * ſuch 
groundleſſe and inconſequent” deductions , as 
they are cafily received by the fuperftitious , 
who yawn after thingsnovel and ftrange , and 
blindly ſwallow what is offered without either 
przexamining by the eye of reaſon, or pro- 
ving them by the przmaſtications of experience: 
ſo I doubt not bur-to fober .minds they will ap# : 
pear an apifth overhugeing the trath, to theft | 
ruine and deſtrution of it: an overchurning af | 
{rrious , ſecret , true, obſervation of nature in ( 
to ranckneſs and faltity ; and a prepoſterouy ; 
grafting a wild , wandering fancy upon tha 
moſt cultivated ſtock of ſober, true and cer x 
tain obſervation. For fince men have ſet theil « 

4 

i 
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minds to learn out of natures unwritten books 
as well as out of the writings of Authours 
what hath been more uſual than to find mal 
and female conceptions indifferently on th 
one or other fide, or horn of the womb 
And though againit experience no Arg 
ment ought to avail; we ſhall not tif 
what they ſcem to have to ſay for — 


| (19) 
That the left preparing. vein riſcth from the 
Emulgent only , which may be ſuſpeed , rg 
be a weakning of its power and influxion ; 
' whercas the right preparing , or ſpermatick 
8 vcinriſeth immediately from the great diſcen- 
18 ding Trunk, of which the aforeſaid Emul- 
ef gent is but an offfet. Allthis is generally and 
18 inmoſt Bodies true : andin former Ages, with 
5K the gloflineſs of its probability , carryed away 
= the minds and judgments of moſt : but now 
ay upon more curious {carches made into the 
If Bowels, and heart of nature, the ſophiſtry , 
o-f & weaknes of the former Argument maniteſtly 
el appears : the ſpermatick veins, if any be fo plea- 
pj ſed to continue that name, being only reducing 
velsels, and carrying forth from the vital foun- 
tain nothing at all to.the Teſticles, womb , 
Oraries, or other organes of generation ; as 
may appear by obſerving; the motion of 
the juyces contain'd in them , notifyed from 
ery the fide on which the __ and mn 25-4 
ef denly upon an intercepting ligature gathere 
ks Au RGrenc riſe of ha: | I Veins 
is more aptly referred to the indire& fituation 
of the diſcending Trunk there ; which uſually 
at the loins inclines a little rather to the 
right fide, making the left Emulgent ac- 
cordingly , to be commonly a little longer than 
the right: ſoas for a long tender venal veſf=! 
to have had its original fo obliquely — 
D 2 an. 
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and ſloping over the fore bodies of the Rack 
bones , might not ſeem ſufficiently ſecure ; 
however inthe more ſtrongly coated arterial 
veſſels, ir is not withſtanding otherwiſe ; the 
Tight and left ſpermatical arteries both rifing 
conſtantly from the deſcending branch ofthe 
Aorta. That Argument of the right fide parts 
being , ſtronger , hotter, nimbler, &c. than 
thoſe on the leit fide ; annexeth an incoherent 
ſequel , roa Truth which is meerly acciden- 
ral : the ſpecial ftrength of the right fide parts 
not being any natural priviledge , but an ad- 
vantage acquired by exerciſe , uſe and educa- 
tion ; and by the ſame method , as eafily trans- 
ferable to the other fide. And if at any time 
T win parts be not equally concern'd , it is be- 
cauſe there is not equall relation to the fides : 
ſo the Orary of that Side to which the Con- 
ception is more principally affixed, in many 
females is of a fleſhy ſubſtance , of colour like 
Sanders, or ſomewhat brighter , the other all 
the while remaining without any alteration as 
a cluſter of watery Blebs & veſicles. But more 


articularly in the Copulations of mankind ,| 


all ſuch conſiderations of fides muſt of neceſſity 
be obliterated ; the right fide of the one Pa 
rent being applyed to the left of the other , anc 
ſo on the other fide, the left to the right. Ir 
all this we deny not , bur right fide parts have 
more ſpecial relation to right tide parts, where 
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your more {ſerious thoughts, I doubt not 
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the parts twin , and are double : but to parts » 
which are fingle , and pofited in the middle, 
Twin parts have equall relation. So as upon 
the whole matter , the diſeaſes of each parti- 
cular Breaſt are more prone to be transferred to 
the ſame reſpective fide of the womb, and 
thoſe of either fide of the womb to the reſpe- 
ive breaſt ; of which are moſt apparent foot- 
ſteps in the fabrick of nature: for though mn 
ſome veſſels, as Blood-veins , water-veins, 
chyle-veins, arteries , &c. this diſtinion of 
tides be again loſt and confounded by inſer- 
tion into ſome common Trunk , before they 
can be traced from the one part, to the other 
collateral part; yet in ſome other veſlels 
without any ſach confuſion in the midway , 
the ſame collateral veſſels ramity themſelves 
ditinctly unto the parts all along on the ſame 
fide : as is moſt manifeſt in the viſceral tinew , 
or wandering pair : but yet hereby is not ope- 
ned any window to ſee into the ſex of unborn 
conceptions. And, as herein Idehre to reve- 
rence antiquity , but follow reaſon ; ſo = 
ut 

you will judge, with me , another Pointupon 
this ſubject very well worthy calling in Que. 
ſtion : and that is the much noyſed ground 
of this ſ{ympatly between the Breaſts and wombz 
ſaid, and formerly thought , to be the inoſcu- 
lations of the mammary veins and Arteries 
a 9 1... —_— 


'(22) 
with the Epigaſtriks. It is well known , how 
many lateral heterogeneal inoſculations , be- 
tween Arteries and Blood-veins , have been 
introduced by cloſet Anatomiſts ; while , in 
Bloudleſs ſpeculations , they formed nature ac- 
cording to their reaſonings , to ſolve appearing 
phanomena's ; 5: inſtead of forming their reaſo- 
ings according to what they ought firſt to have 
obſerved. i in nature : the y erity and authority of 
all which", amonz Anatomiſts at ſharp , that 
carry their Eyes in their hands , and w ill be- 
lieve no more than they ſee, is ar preſent not 
much ; however formerly ſolemnly, and for 
fingular purpoles , placed i in and very near ſe- 
veral of the chief Bowels : yet the fumul- 
tous aftuation which this Hypotheſis conti- 
nually placeth nature under , like the mecting 
of two contrary ſeas , may be ſvihcient , in 
reaſon alſo, to decry and diſcard it : for which 
reaſon alſo lateral homogeneal inoſculations 
of bloud-ycins with bloud-y cins, as thev are 
frequently found , fo they may 4s eafily in 
ibs be admitte« ut the inoſculations in 
rhe Queſtion being final ; I wave theſe that are 


lateral. And final inofculations are on all | 
hands, agreed to be in amanner impoflible to | 
be ſhewn ; becauſe , when eranted to be, ver | 
there where they are , the veiſels arc ſo mi- | 


nure , and flen4er , that it neither can be caly for 


mc quickett ficht , nor the moſt cautions 
hard 
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hand , either , without hurting them , to come 
at the veſſels, where they are inoſculated, or 
to diſtinguiſh the veſſels when heterogencal at 
their inoſculation, or to diſcern a final in- 
oſculation , whether of veſſels of the ſame , or 
of different kinds. So that this whole Queſtion 
about final inoſculations _ to receive its 
deciſion by the judgment of reaſon ; fuch hnal 
inoſculations as are homogeneal , as of Ar- 
teries with Arteries, and "Bloud-veins with 
Bloud-veins of the fame Trunk , {ach as in this 
Point were underſtood and intended by the 
Antients, are no way capable of defence , al- 
lowance, or juſtification at the Barr of rea- 
ſon : for it experimentally, and to the eye , ap- 
pears, that if any ſuch inoſculations ſhould 
be ſuppoſed , the ſame Humours at the ſame 
time, from the ſame place , {hould move two 
contrary Ways , to W it, both to, and from 
the heart, and in veſſels rifing from , or ga- 
thered at after into, the ſame trunk * : in which 
account , the lung vein, the hollow vein , and 
the port vein , though all of them bloud-veins. 


yet becauſe of the div erlity of their Trunks , 


are to be eſteemed as heterogeneal. And fhnall 
homogeneal inoſculations oenerally , and there- 
fore alſo between the Mammaryes and Epi- 
eaftricks, being thus everted ; the old doctrine 
oncerning the ground of the ſympathy 
between the Breaſts and womb cannot be rc- 
D 4 tained. 
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tained. And ifany think by a ſhort alteration 
of, and putting Heterogeneal inoſculations 
for , the rcjeted homogeneal , the ground of 
this ſympathy will remain firm and clear asiof 
old ; to wit by making humours to be trans- 
ferred from « & womb by the Epigaſtrick 
arteries and mammary veins to the Breaſts 
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and by the mammary arteries , and Epigaftrick 
veins from the breaſts to the womb ; I ſuppoſe , 
that though ſuch inoſculations be not as the 
other , impoſſible , though undemonftrable to 
ſenſe, yet upon mature conſiderations , theſe 
Will not be judged ſufficient ro found this ſym- 
pathy upon. It we lay the matter ſeriouſly in 
the ballance , even ſuch heterogenzal ' and 
final inoſculations do rather hinder the trans- 
ſerring of humours from the one part to the 
cther : tobe ſure, look how much falls, or is 
any wavs drawn into their capacities and ca- 
Vities , cannot by them-be fo transferred , bur 
is otherwavs diſpoſed of: for the mammarie 
VCcins carry not to the breaſts , but tv the ſub- 


clavians, and ſo to the heart, andthe mam-þ 


mary arteries carry not to the breaſts , but to 
the Muſcles and parts on the forebe'!y. In like 
manner the v.omb. will appear equally uncon- 
cerned 1n thoſe veins and arteries: for the Epiga- 
{trick veins carry not bloud unto the womb but 
unto their collateral Thacks, and ſo to the 
Fart: and the EpieaRrick art2ries carry not 

SN ns blous 
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bloud from the Iliacks to the womb, but to 


the Muſcles lying on the fore part of the belly, 


And of themſelves, neither mammary bloud- 
veſſels reach the womb, nor either of the Epiga- 
ſtricks the bregſts: ſo as , notwithſtanding 
any thing in theſe veſſels, we yet ſeem to be 
in the aark as to the grounds of this confeſſed 
{ympathy. Nor toadd, that in many Animals 
ſome, and, in ſome all , the breaſts are quite 
out of the way ofthe Mammaryes , on the bh 
fide of the Epigaftricks with the womb , and, 
on that ſide, as farr removed from the capillar 
terminations of the Epigaſtricks and mamma- 
ries, as the womb it ſelf. And profeſſed! 

I underftand not , upon what neceffity the veſl 
ſels ſounding , or contributing to the ſym- 
pathy of theſe two parts , muſt needs paſs di- 
rextly betwezn the one part and the other ; and 
may not as well here, as in the ſympathy of 
other parts be admitted ſufficient for this pur- 
poſe, by their common concern and relation 
to ſome ſpecial branch, or general trunk , 


| And velſſ:lls thus related, touching and termi- 


nating in theſe two parts, are not hard to be 
found in ſeveral kinds ; as arteries and finews 
to convey like matter to both thele parts : veins 
and finews to reduce what is improper , ſuper- 


! fluous, uſeleſs , or redundant in cither, 'or meet 


and apt to be transferred from the one to the 


Other : in which both cannot but be _ 
RE - : S 
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the agreement of their fimilar attractions , and 
that conformity of ſubftance , which is cither 
conſtant , or at ſome ſpecial times between 
fome, or - all of cach of their parts : which as 
it may be a ground of the maturgtion & cxalting 
of theſe parts together , ſo thereby the Bodies , 

ll and paiſa paſſages, of both, arealike open, 
ben the reception | of like humours : and the 
ſame conform ſubſtance may be the cauſe wh 
thoſe vital emanations & irradiations which | 
the generative parts receive from the parts 
which arc principal ; when, I ſay, thoſe vie 
tal emanations come to be remitted and reflc- 


Qed back again from the generative parts to 
all the reſt of the body ; then , above F pars 


the breafts gather into themſclves powerfully 


thole forces of nature, which are {o refleged 
back again from the generative parts univer- 
fally to the parts of the whole. And ſuch a 
courſe , as I have hinted , is both plain by 
view , undeniably certain , and familiar in the 
uſual method of nature ; the breaſts, above 
other parts, being exonerated by the evacua- 
tions of the womb and the evacuations of the 
womb , more eſpecially then of other parts, 
being diverted by the excretions of the breaſts: 
ſo that theſe being the common and trodden 
paths of nature , there cannot but remain an 
open way allo for the tranſlation of other mat- 
ters. And though by the Mammarycs and Epi- 

eaftricks 


(27) 
gaftricks , whether inoſculated , of not inoſcu- 
lated, I have above {ſhewn , that ſuch con- 
yeyances cannot be made ; yet nothing hin- 
ders , nay 't 1s very apparent , that ſuch tranſ- 
lations may be aptly enongh made , nay no 
doubt are made , by the thoracick and prepa- 
ring veſſels; to wit , by the Arteries and ſome 
finews directly, as bringing humours directly 


I unto the parts, and by other finews and veins 


more indirealy , as they are apt to carry , or 
not carry away what has by other veſſels been 
transferred from one of theſe parts unto the 
other. I had diſcourſed theſe | ont ſhorter , 
if I had not been concerned to quit my ſelf of 
ra{hneſs , with which you had attainted me for 
ſceming herein to have made a defection from 
the Antients. I {ſhould aſsvon defend the 
Moons Eclipſses to be a celeſtiall fainting , 
and planetary ſickneſs, and to be cured by 
Cymbals, Drums, Cornets and Trumpets ; 
becauſe the Antients thought ſo. Yet for the 
ſame truths ſake I account my felt bound to 
juitify the old Aftronomers 1n the cauſes by 
them aſſigned of the ſeveral ſhapes of the 
Moon, as depending upon its mutuatious light, 
the proportion in which it is received , and the. 
poſitions from which it offers its ſelf to our 
view; all concerning the Earth in the ſhapes 
of its lucid parts , fave in its Eclipſses ſometimes 
when it is at the full , being the product —_— 
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of ignorance and want of obſervation. 1 am 
not of opinion with many , that there is but 
only one fountain of light , which is the ſun; 
to which by imaginary refractions, and re- 
fleRions , and ftrange labyrinthzxan windings 
they would referre all other lights ; ſending 
the moſt glorious of the celeſtial Bodies a 
borrowing to this fountain ; while evidently 
in theſe inferiour Regions, 1n the mineral , 
vegetable and animal Kingdoms, &c. not to 
ſpeak of the czlgftiall flames , ſeveral ſpecial 
fountains of light have been , and are frequent- 
Iy obſerved , thongh ncither fo full , nor dura- 
ble, and perpetual as thoſe above. However 
we cannot but confeiſe the Sun to be the Foun- 
tain of the principal Lunar light; as another 
more faint light diſcernable in all parts of its 
body at whatſoever age , ſo it be out of the 
Combuſtion of the Beams of the Sun , which 
Ire betwixt us and the Sun, or the Beams in 
vicinity to them , cannot be denyed to be innate 
unto it. And the roundneſs of the Moons 
and Suns bodies , being evident to the Eye in 
Every politure and revolution , and apparent | 
in Solar and Lunar Eclipſes , befides ſeveral 
other demonſtrations of their rotundity ; ir 
follows from hence by neceſſary conſequence 
that the Moons body cannot be guilded all 
over , at the ſame time, with ſuch luminous 
beams as it borrows from the Sun ; ſeeing in 
any 
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any two ſpheres ; in whatſoever poſition , ms 
one without the other, there is fill a certain 
part of the ſurface of the one , unto which with- 
out penetrating its body from no point of the 
other can be drawn a ſtraight line', as is caly ts 
demonſtrate. And the magnitude of the bodies 
of theſe two Stars, being confuſedly unzqual 
the one unto the other , and the Suns the lat 
ger; it follows in like manner by the ſame 
neceſſity , that though all the Moon cannot be 
at once enlightened by the borrow'd Solar light, 
yet atall times, more thanihalf of the Moons 
ſphzral ſurface, is ſo enlightened ; except in 
thoſe caſes when the interpoſition of the earth , 
or other opake bodies, obſtruts the ſolar ra- 
diations from falling upon it. For if a leſser , 
and a greater ſphzre be put and adapted- into 
an Iſoſcelary Cone , whoſe Axe is perpendicu- 
lar to the circular Baſe at its Center , the Lines 
in which the ſurface of the Cone toucheth the 
ſurfaces of the ſphwres , ſhall be two Circles 
leſs than the reſpective greateſt Circles, each 
of its own Sphers as is nut hard to demonſtrate. 


| And it is as apparent , that the Iſorrhopi- 


cal center of that part of the Moons ſurface , 
which is ſo ſolarly enlightened , is ftill the 
point direaly obverted ro the Sun ; thorow 
which point a ſtraight line drawn between the 
centers of theſe two Stars paſseth. So as the 
enlightened part of the Moon being ftill to- 


wards 
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ds the Sun , no wonder, if in their con- 
junction the Moon cannot be ſeen atall ; as 
chiefly becauſe of its combuſtion , ſo alſo be- 
cauſe the enlightened fide of it | is turned away 
from us towards the Sun : that though , by 
deſcending into deep pits , Stars above the 
Horizon may be ſeen at Noon day, yet the 
Moon in this cafe cannot by ſuch helps be in 
like manner ſeen, its dark fide being to- 
wards us, and the moſt that our Eye can at 
any time at one view ſee of the Moons ſur- 
face , being ever leſs then the half of it, 
as is demonitrable. Upon the ſame grounds , 
at the Oppoſition , 1. e- full Moon , the 
cnlightened part of the Moon as it is to- 
wards the Sun, ſo it is towards us alſo, from 
whence follows, that all, that we can then 
ſee of the Moon, is enlightened, and that 
much more of it is enlightened, than it can 
be poſlible for us to ſee. In the Quadratures , 

whether of increaſe , or decreaſe, the ſtate and 
' politure of theenlightened , and unenlighten- 
ed parts of the Moon, in reſpe&t of the Sun 
= us, offer themſelves in a leſs entire, divi- 
ded, middle manner: to wit, the parts of the 
Moons ſurface obverted unto us are but , as it 
were , half obverted to the Sun, and the parts of 
the Moons ſurface obverted to the Sun are but , 
as it were, half obverted tous : ſo as what is 
obverted to us in the Quadratures is, as it 
were 
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were, - half enlightened ,and half unenlightned 
and -at 'other noc: Cardinal times, the neazer 
that the Moon is to the full , fo much the 
oreater- part of the Moons ſurface obvyerted 
to us, is by rhe Sun enlightened : and the 
nearer the Moon is to' its Change , whether 

z\ or to come , ſo much the leſser part 
doth the Sun enlighten of the Moons ſurtace 
obyerted to us. And that theſe things are 
really ſo, may be from hence confirmed : at 
whatſoever: Age of the Moons creſcency , or 
decreſcency , if you obſerve its luminous 
_ ſeen by us , however horned , or 

unched , the Sun is ſtill on the luminous fide 

of the Moon. Now the cauſe , why the 
Moons luminous parts appear plain and flat, 
rather than bearing out, like a Sphzral ſur- 
face, or a portion of a Spheral ſurface, is 
becauſe the inequality of the viſual beams, 
between the Eye and the ſeveral luminous 
points, is not ſo proportionate as to be diſcer- 
nable by our ordinary fight: for withour ſuch 
inequality, to be diſcerned in the viſual 
beams , neither ſenſe, nor reaſon can conceive 
true Idea's of a ſpheral ſurface. And upon 
theſe Hypotheſes and principles all phano- 
mena's concerning the Moons ſhapes, as to 
magnitude , proportion , continuance , fitua- 
tion , alteration, alternation, being perpetual- 
ly and accurately ſolved ; the Novelty —_ 
would 
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would dethrone this doctrine ſo apparent , ſo ra- 
tional and unconvincible of the Antients,, . as 
it is unworthy the acceptance of the conſiderate 
and judicious , ſo it cannot but be unmeet for 
them to impoſe and obtrude upon others ; to 
omit the groſſe inconſiſtency involved in it , 
which I ſhall in my next at large unfold , if 
theſe things fall ſhort of giving Satisfaction. 
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The third Anſwer, 


' B7bat there are freſh waterſprings at the bottoms of the moſi 
antient ſeas. Whether —_— by frequent tranſhaping 
it ſelf, and often reduttion &; not ſomwhat of uts 

wers and virtues * That the Dottrine and being o 
the four Elements , as unmixed bodies by their mixture 
making up all other bodies , is not unqueſtionable« 
In the four Elements may be allowed to be the general 
and moſt common loages of the Worlds firſl Elements , 
but themſelves at the moſt can but be allowed to be only 
ſecondary Elements, How natere may ſo ballance the 
firſt or ſecond Elements by ſome ſpecial Symbolical pro- 
perties among them, as to elude all the endeavours 
which art can poſſibly make for the bringing of the firſt 
Elements to view andlight. That the number of the 
four Elements and of their properties or qualities ſmgly 
or in Conjugations aſcribed to them ſeemeth inſufficient 

& IN ro weſt them #n the right of firſt Elements ; upon the 

knowledge of whoſe natures, all Phyſical phanomeua 
ſhould be capable of sxplication. That the antients ſeem 
to have allowed a greater number of firſt Elements, A 
conjecture what the antients -might rationally at firſt 
deſign at their firſt entroducing the Dottrine of the four 


Elements. 


| 
, 


, IR, ; 

Hat freſh water ſprings lye at the bottom 

of the ſeas, both frequent, and with 

i(hing iſſues; is to me upon ſeyeral obſerya-: 


ns , not undiligently made , as abſolutely 
— E Cer- 
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certain , as to you it ſeems impoſlible : and this 

I judge not only in the ſeas, which have made 
inchroachments by inundation upon the antient 
bounders of lands , which before were plen- 
teouſly up and down watered with ſprings ; 
butas well, there being the like —_ , In 
thoſe ſeas, which are able to plead the higheſt 
and moſt antient preſcription, and cannot be 
any other wayes chargeable , then in thei! 
dayly fluxes and refluxes _ with the leaſt ney 
invading of the carths boſome , and of tho 
wells of coldboiling-natural neQar ', wit! | 
which it is uſually there ſtored. And whyh 
ſhould natures opening a vein of freſhwateſ 
into the ſea, ſeem ſuch a ſea monſter when af: 
land we ordinarily meet with divers ſprings , df 
diflerent virtues and originals, meeting at afte 
together in the ſame channel ; from their cor 
courſe and mixture conceiving ſecret virtues 
maniſeft alterations , and ſpecial properties 
as ſtrange to the illiterate and unexperience 
and generally wondered at by the mott , as th 
boiling heat appearing preſently in the ſud * 
denly mixt Oyles of Tartar and Vitriol, though 
cold , when poured together. I ſhall not urge 
that ſome,, would have the ſeas , proportic 
nately to their depth , freſh at the bottom. 
only move, if this be not more eaſy , to bel} 
ſefited to, then whar is dayly ſeen, and therf, * 
fore not to be queſtioned in point of truth" 
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that the ſea filhes &c. Though continually. li- 
ving in that briny pickle remain ſtill however 
frelh: many times the ſca-fowle, that moſt- 
what fly bur about it , ſometimes ſwim in the 
ſurface of it, ſenting and tafting much tronger 
of the fea, than the fſh that live deep and 
conſtant in it. But Experience being the grand 
Umpireſs in the Queſtion, in afſurance of its 
.Mcoavictiveneſs , I torbear at preſent. For your 
reducing of Mercary after all operations of hire , 
whether actual , or potential upon it, I have 
no reaſon to cheriſh ſuſpitions of the truth of 
luch performances: but that reduction ſhall 
be ſo perfe&t, as to give back the Mercnary as 
zbſolute in all virtues, as it was , or could ar 
Wirſt be delivered , will not be eaſily conſented 
o, by thoſe that know that fire burns the chicf 
ing upen which in Amalgames eMercyry car- 
ryes along with it Gold: and the force of fire 
pon it, is in the nature: of a rape robbing it 
pf that virgin treaſure, to which the noble 
ettal is ſo ſequacious; which once loſt, can ne- 
er be reſtored again to the defloured Mercary : 
$5 in all volatiles that which isof nimbleft wing 
"Wyes firſt , and the higheſt ſpirit firſt: and when 
an impregnation is to be made by fire the work 
ff Philoſophy is judged chiefly to lye in the 
governing , of the firing, that , like the Sun, it 
Fmay give enlivening heat, and not become , 
a deſtroying Element. The reaſon , why ſo 

th 
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few .ate acquainted with the excellency and 
prerogative of this = Atercury, is becauſe 
generally it is a fire-burnt Aſercury , which is 
at firſt delivered tous. Iomit that in a thouſand 
inftances , after Art has ſeparated the natural 
union of parts , though it may again unite 
them, yet that re-union will in many points 
fall ſhort of the firſt natural union. But why 
does it ſeem ſo monſtrous to you , to call in 
ueſtion the exiſtence of the 28 Elements , 
it being a dodtrine., which in all Ages has 
been attended with doubts? if you think you 
can ſhew as Air, and Earth and water, yet 
what ſhew can you make of Elemental fire ? 
And fince the diſſolution of the Orbes , there 
being no Concave of the Moon , what region 
is deſigned and intended forit ? I preſume 
both Hearths, and Altars, are too low, to 
be the proper - mag of this high Element. 
And upon the whole, as little can be ſaid for 
any of the other three as for this : the State of 
the Queſtion and controverke being rightly un- 
derſitood. For it is not fire that is denied , or 
| Earth, or Ayr , or water, but all as Ele- 
mental. How great a {hare and proportion theſe 
have in making up this part of the worlds 
| ſhſteme, is too evident to ſenſe to be called in 
Queſtion: many leagues of Earth , or fea , an- 
ſwering to cach fingle degree : but that theſe 
EE CI congennny 
ies 
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bodies, of which all others by their mixtion 
confiſt , and are made ; ſeems , from hence , 
to follow by a very fickly conſequence. Not 
without ſolid conſideration, and ſufticient cauſe, 
did the Antients honour the Earth - with 
the ſtyle of the All-feeding-Earth : what innu- 
merable vegetables and Animals ſpring,live and 
grow 1n its boſlome , not to touch at the imeſti- 
mable treaſures lodged in its bowels ? Others , 
and of the worlds ſages , with honours not une- 
qual, aſſign unto the water not only Beauty's 
birth, but the Riſe and original of all things: 
and every moment convinceth the uſe and ne- 
ceſlity of Air &c. Theſe are Arguments of 
their univerſal uſe, concern and excellency, 
but do not prove their Elementalneſs, no more 
then that one Tree is the Element of another , 
becauſe the one is engrafted into the other, or 
that the mother is the Element of the child , 
while it lives annexed unto her in the womb. 
That in theſe are the general and moſt com- 
mon Lodges of the worlds Elements, from 
which cach nature may furniſh it ſelf with 
what is convenient for its being , nutrition and 
growth, may eafily be conſented unto : but 
that theſe are the very Elements unmixed and 
uncompounded , will be an Herculean task 
to make forth by any Argument , or experience, 
ſo long as each in its region appears reple- 
mihed with all varicty of Beings. What a nume- 

—_— E 3 rous 
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rousdiverfity of Earths arc tobe found in the 
Earth, of diverſe colours , weights , virtues ; 
ſome healing , ſome ſcouring , lome binding h 
ſome Alexipharmical , befides chalkes, and 
Marles, and ſeveral clayes, ſands and gra- 
vels, noble quarries, rich mines , coals, 
birumes , marcafites , falts, minerals and me- 
tals? ſoin water, all coagulable vapours and 
exhalations meet condenſed with the alluvion 
and diſſolution of various falts and other mi- 
nerals , together with manitold ſubterraneous 
Oyles and ſpirits; whence the wonderful diſ- 
ference of their weights , ſents, colours, tafts, | 
conliftence and operations. In like manner the | 
Air , what is it but an uncertain, unconſtant, 
randome compoſition of all forts of fumes and 
vapours , according to the nature and poſition | 
of the Atomes diſperſed in it ſometimes clear , | 
ſometimes cloudy , ſometimes healthful, ſome- 
times peſtilent , ſometimes delighting , at other 
times offending the ſenſes ? And as difficult 
will it be to Fd and ſhew any uncompounded | 
Fire. But you will ſay , that though theſe be | 
not Elemental Earth Fire , Aire and Wa- | 
eer,it hinders not but there may be ſuch Beings 
and bodies; I anſwer, I have no abhorrency 
againſt the opinion , if ſo by any praftice, or 
in any diſſolution theſe Elements could but be 
thewn ,and their ſufficiency to explain the phz- 
nomena of nature : but thoſe parts ,which , ge- 

: Tos + nerally 
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nerally in diſſolutions: are offered to be ac 
cepted for theſe Elements , appear nothing 
leife, and, beyond all diſpute, very diſtant 
from uncompounded natures ; and the analo- 
gous parts in ſeveral diſfolutions, as different 
one from another , as one of the Elements can 
be from another Element ; which is repugnant 
to the nature of firft Elements ; as is uſually 
and truly urged againſt ſalts , ſulphures and 
Mercuries to put by their claim in fuſt Ele- 
mentarineſle , in the mixtion of bodies: Yia 
that in ſeveral difſolutions, the analogous 
parts anſwer not in the leaſt one to another , 
except it be in ſome very general , and exter- 
nal conformity ; but one is ſowr , another 
ſweet, another ſharp , another felid, -an- 
other fragrant, thus expanding intoall man- 
ner of variety , wherein ſhould be nothing 
but the pure ſimplicity of a firſt Element. In 
a good ſenſe and with fair Explications , 
I have been ever ready to acknowledge their 
intereſt as ſecondary . Elements , as a docrine 
conſentaneons to the Sacred Traditions of 
Theology ; or as before , as the principal 
Lodges of the firſt Elements : but neither c 20 
which fils the regions , nor that which re- 
mains aſter their diſsolution of mixed bodies , 
could ever yet to me ſeem capable of the deno- 
mination of firſt Elements. And poſhbly it 
may be one of natures myſteries never to per- 
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mit us to ſee: the firſt Elements naked fo cu- 
riouſly ballancing them in their connexions , 
that allattempts of Art, for their diſcovery , 
ſhall be eluded : ſo any Artifice to reſolve and 
gnatomize a natural body into its firſt princi- 
ples, grounded upon the fxedne(s and vola- 
tility of the parts , is cluded, if firſt, or ſecond 
Elements of the ſame fixednes, or volatility 
be connexed : ſo if grounded upon diſsoluble- 
neſs in a certain Menſtrue , it is eluded by con- 
nexing ſeveral hrſt , or ſecond Elements zqual- 
ly difsoiuble in that , or the like Menftrue : fo 
corrofious by ſeparatories , fumigating , anoin- 
ting, cementing are all eluded as to the bol- 
ting forth of the firſt Elements, if they meet 
with ſeveral firſt, or orher Elements equally 
Paſhble in thoſe operations. And the . very 
number of the Elements has not ſeldom ren- 
dered them unto me very ſuſpitious , that they 
could not be firſt Elements. For by what fair 
Argument ſhal the Quaternion of them be de- 
monſtrated? if, as is uſual, we argue from 
qualities , whether fingular , or in ſymboliſmes , 
I fee not how this number can be maintained: 
More qualities, and more conjugations of 
them , ought by the ſame reaſon to prove a 
far greater number of Elements. And alas, 
How yainly light do they render themſelves, 
that , by four conjugations of diſputable 
qualities , ſxek to ſolve all the phenomena 
I- Which 
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which are in the world ; of the Loadftones 
inting northward , its drawing untoucht 
ſteel, the Load-touched fteels drawing of 
other ſteel, the bleeding of the lain at the 
preſence of the Murtherer , the moving ofan 
untouched Lute-ftring being Uniſon , or ina 
ſtrong conſonancy ſtring that is moved, the 
hnking of perſons drowned the firſt dayes, 
and then Ratios to the top at alter, they 
have layd ſoaking ſo long in the water, the 
Cramp fiſhes aftoniſhing the Fiſhers hand at 
the long diftance of line and Angle , the 
ſtrange Ebbings and flowings of particular ſas 
and ſprings , and a thouſand other? Upon the 
old principles , how lame is the doctrine of ſo- 
lidneſs and fluidneſs , of opacity and tranſpa- 
rency., in bodies ſometimes of the ſame fo- 
lidnes, ſometimes of the ſame fluidnes , be- 
fidesa million of other inſtances , whoſe reſo- 
lution mateth the do&rine of the four Ele- 
ments? However miſ-underftand me not, as 
if 1 denied Elements, or frſt Elements : theſe 
muſt either be allowed , or no mixtion ; - of 
which we have lucide examples in every cor- 
ner of the world : for it was a Golden-rule in 
the ſchool, which now Iam oppoſing, that 
the ſame, or like, as ſo, working upon the 
ſame, or like, as ſo, cannot make any alte- 
ration : that I ſuppoſe I have good reaſon not 
to be forward to embrace the new received 
oe: 
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opinion , ſo much cheriſhed by ſome per- 
ſons of Eminency and parts, that there is 
only one Element of all things licked into 
ſeveral external ſhapes and forms, But this con- 
troverly not concerning your judgment , it 
were trouble now to purſue an impertinent. 
The reſt I ſuppoſe , any where defenlible , 
ſave at Stagira ; where Fire muſt burn, Air 
poyſon , Earth bury , and water drown , what- 
foever {hall be ſuſpected in , or alleadgea 
again the Traditions of the imperial Philo- 
ſopher. However my thoughts are till com- 
ported to yield up themſelves to that dodrine 
upon the firſt clear and experimental demon- 
ſtration of it; if any ſuch might be hoped. In 
the interim I want not fair footfteppings in 
the Antients to induce me to think , that 
when they make Bodics to be compoſed of 

that which is hot, andthat which is cold, of | 
that which isdry and of that which is moytt ; 
they mean nothing leſs then theſe four bodies, 
or rather vaſt Amaſſements , vulgarly now 
known by the name. of the four Elements : 
but they rather intend , the true Elements of 
nature, it may be ſeldom, or never ſcen alone ; 
in which, ſuch qualities , or properties are 
ſpecially eminent: and they arc ſo far from 
retraining natural compotitions to the at pre- 
ſent received Quaternary of Elements , that con- 
Rantly at the ſame breath they hint many other : 
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adjoyning in their recitals of natural mixtions , 
temperaments , and compoſitions , to that which 
it hot, cold, moyſt , dry , Elements endowed 
with ſeveral other properties, as that which 
is ſalt , that which is ſowr, that which is 
bitter , that which is ſharp , that which is 
[weet &c. and the extremities and diſtempers 
intolerable unto nature , whether in general 
the Animal nature, or more eſpecially the Hu- 
mane nature , are made to be, when ſuch Ele- 
ments ſever from- their mixture, and go apart 
by themſelves to violating , and breaking up 
that ſweet proportionate compoſition and har- 
mony, which is ſo friendly and grateful unto 
nature., As the Pyrotechnifts analyſe bodies , 
upon the confideration of ſeveral differences 
and contrarieties which are in their compoſt- 
tive parts, as that ſome will abide the fire , 
others not; ſome be wrought upon by ſuch 
diſſolvents , or corroders , others not : ſothe 
Antients to reduce all inanimate things to four 
heads , may have infiſted on ſeveral contraric- 
ties, paving the way to ſuch a dodrine: Y7z. 
that ſuch bodies are either firmly ſolid , or 
elſe fluid : and thoſe that are fluid, are ſuch , 
either in a grofſe corpulent matter, or in fine - 
exhalations: and hols exhalations, cither ; 
to conceive a flame, and burn, or elſe of a 
nature , thereunto indiſpoſed. And according 
to ſuch a diſtribution , many various _ 
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fall aptly enough under the ſame head of Amaſs- 
ment: and inanimals in the world may 
be eaſily reducible to ſome one of theſe four 
heads. Butthen theſe four heads are not parti- 
cular firſt Elements , uncompounded , andſo 
conſtitutive of things in mixtion ; but general 
notions, unto which the inanimals of this 
lower part-of the univerſe, are aptly reducible. 
Favour theſe ConjeRures , which obtrude no- 
thing , only labour what they can to juſtify 
the methods ofthe Antients. Send back my in- 
ftruments and the haſt. tranſmitted Problemes 
with your firſt convenience. 
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The Fourth Anſwer, 


Concerning the ſeams of the Skull , and the number of 
the ſeams by which the Skyllbones are joined one unto 
another , over and beſides the three prineipal proper 
and true ſeams. That without contradiftion , variety 
may be admitted both in the number and order of ſuch 
ſeams. That neither abſirutt nor concrete eMathe- 
matichs are wholly exempt from a liablenes to ſuch 
varieties. That the pre-eminence of right-ſide parts 1s 
no way natural in ſuch as twin but only at pleaſure. 


SIR. 

TJ" He learned men were. riper for controver- 
ſy, than became the gravity of their pro- 
feſſion, or elſe upon the Point , which you- 
have tranſmitted to me , held by each with fo 
little real, though a manifeſt nominal difference, 
it had not been caſy to' haye occafioned 
the hot language contained in your report. 
Though the one make but five pairs of ſeams, 
by which the Temple bones are joyned to the 
wedge bone , and alſo to the two Crown 
bones , and thoſe (beſides the three principal 
ſeams) to the forchead bone , or bones, and ro 
the Nowl bone ; and the other, contrary to 
the general doctrine ofthe Anatomick School, 
alſerts that there are fix ; and both make 
_ 7 Ay mJ 
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I ſee not wherein cither is diſabled to maintain 
his Aﬀertion , as both agreable to truth and 
juſtifiable upon the view : only not without 
hw rational ground for the difference, Y:z. 
either hath , as I ſuppoſe , his different method, 
upon which he infifts in making up the ac- 
count of the ſeams. For the number will difter 
according to the ground by which you will 
diſtinguiſh and make outthe unity of cach ſeam: 
as alſo according as the ſeams are accounted 
fingly , orby ipairs ; from which lat manner 
of accounting may ariſe alſo a third diftcrent 
number of them ,. though ſtill without any 
change in the thing and obje&t. Not being 
privy to the terms upon which this contro- 
verſy was between them managed ; this Re- 
conciliation , though unqueſtionably true , and 
pertinent to the Queſtion, as by you in ge- 
neral propoſed , may however poſfibly be in- 

rtinent to it, as by them ſtated and defended: 
though I underſtand not upon what other 
terms the Afſertions of both can be capable of 
juſtification : and I am not willing to think 
otherwiſe , between perſons , ſo eminently 
learned. It cannot be denied but in theſe nicer 
things obſerved inthe head,, and diſtinguiſhed 
uſually by numbers, as the ſeams, and holes 
ofthe ſcull, there has not wanted ſome ſeeming 
diverfity and obſcurity : while it has been 
DI Ty Bs oats of 
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thors and of thoſe that fit in the Anatomical 
chair, ſometimes one thing , at other times 
another, and not conſtantly the ſame thing , 
is made to givethe order , unity, integrityand 
diſtinction of ſeams. So the Nowlebones con- 
nexion with the Crown bone , and Temple 
bone of the ſame fide , ' is generally conftrued 
to be two ſcams, and of two diverſe kinds ; 
the one true , the other menidous , or deſe&ive: 
though ſo fair be the continuance of the one 
ſeam unto the other, that the one is uſually 
known by the name of an Additament unto 
the other : and yet in other ſeams diverſity of 
bones doth not, with all, make multi licity 
of ſeams ; as in the Lepidoidal, or ſcalofoan 
where the Templebone 1s joyned to the Crown- 
bone and to the wedge-bone by a ſuture, gene- 
rally accounted but for one : ſo the connexion 
of the inner proceſs of the forchead bone , to 
four ſeveral bones of the upper chapp, is by 
moſt accounted but for one common ſeam. 
The like , or worſe perplexities occurre ſome- 
times in the account of the holes in the head ; 
while ſome of the holes, which are common 
to ſeveral bones are accounted in each bone : 
others, in lixe manner common only in one 
of the bones, whence many times the number 
of the holes pertinent to cach bone is left cone 
fuſed, and imperte&. For the reverence Ibear 
unto the great Artiſts , in whom theſe things 

may 
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may be ordinarily obſerved ; I am ftot willing 
to 1umpute them any otherwiſe then to their 
great intentnefſe upon matter and things ; by 
which they ſeem overbora into a certain neg- 
ligence of names and appellations. And thoſe 
whoſe ſtudy is rather to be Anatomiſts, then 
ſo efteemed , and draw their Inſtitutes and 
obſervations from the Body , more then out of 
Books, will cafily conſent with me that in 
this whole Do&rine , ofthe ſeams, and holes 
of the head, names and numbers are of leſs 
moment , ſo there be a' clear underſtanding 
of the things themſelves. So none, who has 
truly made uſe of his own Eyes can deny 
ſome parts, or fides of the true ſeams of the 
Skull to be mendous, and ſome parts, or fides 
of ſome of the mendous to be ina ſort true : thar 
in ſeveral of them the diftinQtion of true from 
mendous , and ſutures from harmonyes, ſeems 
to be oft more matter of name impoled at plea- 
ſure , without clear and ſufficient ground for 
real and peremptory diftintion. Things thus 
ſanding , in the conteſt you mention ; how 
ealy is it to make , on the ſame fide, the ſeams, 
by which the Temple bone and wedge bone 
are joyned one to another, and (as before) to 
the Nowl bone, Crown bone and Forchead 
bone , tobe at pleaſure , cither five in number, 
or if you pleaſc fix ; For the one , or the other 
TT 7 _ 
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the connexion of the Temple-bone with a 
Crown-bone and the wedge-bone , tobe one 
ſcams as it is moſt uſually accounted ; or»elſe 
to be two ; for which , being the connexions 
of twoandtwo ſeveral bones , there wants nor, 
as appears, ſome fair and probable ground, 
And thus though I would not charge with 
falfity , that whoſe truth is from real grounds 
ſo plainly defenſible , howbeit ſomewhat 
varying from the ordinary methods , and ſy- 
tems of Authors; yet I jocge it not mect 
we be too forward , by reaion of our more 
clear infight into things , in faltering , flighr- 
ing and rejecting the Terms , names, diftin- 
Qions and methods , which have, time out of 
mind , been in continual uſe with learned men. 
For names , that were firſt coyned for diſtin- 
tion and inſtruction , it they thould be dayly 
and hourly changed , would be ſure to intro- 
duce oats And though in Names and 
numbers the Antients have uſed ſomewhat of 
authority , they have notwithſtanding , in 
the ſame ſubje& , fairly exerciſed ther reaſon. 
So, with a very little allowance, this whole 
doctrine of the ſutures , has been caſt by tkem 
into a Mould methodical enough : the ſum 
whereof in few may be this. The ſutures of 
the head either concern not, orcelſe concern 


| the bones of the upper chap: thoſe which con-: 


cern not the Bones of the upper chap , are 
either 
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either largely toothed ſutures, Yiz. the Crown 
ſuture, the Dart ſuture , and the Lambda ſu- 
ture; which may alſo receive another ground 
of diftin&tion from their concerning the two 
Crown-bones connexion one with the other, 
or with the Forehead bones and the Noul-bone : 
or Ctherwiſe ; other ſutures, not concerning 
the bones of the upper chap, are not ſo fairly 
nct deeply , ſometimes ſcarce art all , atleaſt not 
ſo maniteſtly dented , or nct in the ſame man- 
ner; as the Lepidoidal connexting the Iem- 
ple-bone to the Crown-bone and to the wedge- 
bone ; the connexion between the Crown- 
bone and wedge-bone ; the connexion between 
the Noul-bone and Temple-bone , commonly 
called the Additament of the Lambdoidal ; 
the connexion between the Nouls additament 
and the wedge-bone ; and the connexion 
between the Fore-head bone and the wedge- 
bone: which may alſo receive another ground 
of diſtinction from their concerning the con- 
nexion of the .I emple-bone aud wedge-bone 
one with the other and with the Noul-bone , 
Crown-bones, and Forehead-bone. So the 
ſutures , which concern the bones of the upper 
chap, either concern ſome one, or more of 
them in common with ſome of the aforemen- 
tioned bones ; or elſe they concern , the bones 
of the upper chapalone, as connexed mutually 
amongft themſelves. The ſutures which con- 
cern 
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cern ſome one, or more of the bones of ths 
upperchap , in common with ſome of the afore- 
menti oned , make connexion only with fome 
of theſe, Yiz. the Temple-bone , wedge-bone , 
or Fore-head bone ; for the Crown-bones and 
Noul-bone are no where connexed to the bones 
of the upper chap : And they are particularly 
theſe; Yiz. the connexion of the outer pro- 
celle of the Fore-head bone, with the inner 
proceſle of the firſt bone of the upper chap 2» 
the connexion of the firſt bone of the upper 
chap with the wedge bone : the connexion of 
the inner procelle of the Forehead-bone with 
the ffth , fourth, ſecond and third bones of 
the upper chap, being in the order recited ; 
connexed from within outwards : the con- 
nexion of the outer , or yoke proceſſe of the 
frſt bone of the upper chap , with the yoke 
proceſſe of the Temple bone , inthe middle of 
the yoke bone : which yoke bone is not a 
diſtin& and ſeveral bone , but made up of two 
proceſſes of two ſeveral bones : and the laſt is 
the connexion between part of the upper , part 
of the diſsepiment and the wedge-bone, Laſtly 
the ſeams which concern the bones of the 
upper chap only among themſelves are the 
connexion of the firſt and fourth bone , the con- 
nexion of the ſecond bone with the third and 
fourth , the connexion of the third and fourth 
bones , the connexion of the fourth and fifth 
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bones, the connexion between the two fifth 
bones , the connexion of the fourth and- fixth 
bones, the connexion between the two fixth 
bones , the connexion of the other part of the 
upper part of the diſſepiment with the fifth 
bones , the connexion of the lower part, of 
the diflepiment in the Plough-{hare bone with 
the ſixth, z. e. the palat bones and ſome ſmall 
part of the fourth bones. In all which , it 
ſomewhat at pleaſure, they have uſed authority 
in the numeral order of the bones , and in the 
account and order of the ſeams, it is no more 
than is freely allowed to cach Artiſt in his 
Art, ſolongas the Authority they uſe , neither 
bears , nor creats any repugnancy to the ſubject 
matter. And ſo even in abſtract Mathema- 
ticks, ſomethings are determined , not by ne- 
ceflity, becauſe they can be no otherwiſe , but 
by long uſage and authority , becauſe they may 
conveniently be as is determined. So Arithme- 
tical numerations, which are every where re- 
ceived and taught in Decuple proportion ; 
with as much facility and Mathematical ac- 
curateneſs might be inſtituted in undecuple prc- 
portion ; and then the uſual Probes , fhould 
not be by caſting away of nines but of tens ; 
or in ſ{exage cuple proportion ; and then the 
Probes ſhould be by cafting away of fifty nines * 
or non cuple proportion , and then the Probes 
ſhould be by catting away of cights. And _ 
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like inſtances might be given in Geometry ; 
and in ſeyeral , if not moſt parts of Concrete 
Mathematicks. So in ordering the Account 
of the Brain ventricles, of the fides of the 
ſame bones , and ſometimes of the branchings 
of finews, veins, Arteries , other veſſels, and 
the like ; cuſtome, and authority, common- 
ly gives przcedency tothe parts, cavities | or 
branchings, poſited on the right fide ; though 
without offence unto Truth, all Accounts 
might as exquiſitely be compleated in a quite 
contrary order. But though theſe things might 
be, and as well, as what is; yet what is, 
being as accurate , as what otherwiſe might 
be , it is ſufficient to know that theſe things 
might be otherwiſe methodized ,' without re- 
nouncing the Antients method. I have , you 
ſee , too high an Opinion of the perſons 
concerned, to imagine their difference could 
ariſe from , ſome peculiarities in unuſual 
$kulls ; in which it is not uncommon to hnd 
great difference in the numbers of bones , 
ſeams and holes, not only under diverſity 
of Age and ſex, which, is ſo common , it 
is not otherwiſe to be expected ; but as well 
when no ſuch cauſes can be alleadged , for 
the diverſity : nay , many times in the main 
and principal, commonly called True ſeams 
we do not ever find a conſtant regularity 
and uniformity. But of thoſe things , which 
34 EE Fy : |  m_ 
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ſeldome are , we are not to maintain Con- 
troverly , as if they were the way of nature. 
This , Sir, I have written not to Inform, 
but confirm your judgement ; which I know 
ſo well verſed in the Syntaxe of this our hu- 
mane body , that it cannot diflent from what 
IS. 
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The Fifth Anſwer. 


That immenſe volxility may conſiſt with immenſe pon- 

derouſneſs. That tiniturs may be altered by maturation 
without any addition, Whether the appearing and 
motion of comets may be before their appearance pre- 
ditted. That no ſuch particular prediftions can be made 
concerning the meteors which are in the e Atmoſphear 
of the earth , nor of the firſt appearances of ſuch Comets 
as are ſuppoſed to have their Original from new amaſs- 
ements of Cometical matter in other Atmoſpheares ; 
though after their firſt appearance , upon ſome obſer- 
vations accurately 1nade , ſoinewhat , though nothing 
ſo peremptorily .u in other caſes , may be preditted , 
relating to their future motion, That it 15 not impoſ- 
ſible , but concerning Comets which are permanent 
badies , and not new amaſſements , predictions may be 
made long before , of their {uture appearances and 
motion. 


S IR. 

I Take your fatisfa&tion , upon my laſt pro- 

poſe4, clear, and doubtleſs Experiments , 
now fince by you proved and approved , as a 
tair acknowledgment of that Truth , which 
however to me upon its former evidences 
needed no farther confirmation : 7s. that ſo 
different are the genuine notions and qualities 
of ſixednes and gravity , that immenſe volati- 
lity may and is ordinarily conſiſtent with an 
Ls. F 4 2 11- 
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immenſe ſpecifick ponderouſneſs; arifing not 
from the moles and quantity of the bodies un- 
der conſideration , but rather from their na- 
tures and kinds. That what in your firſt veli- 
tation you aſſumed as abſurdly groſſe, incon- 
ſiſtent, and impoſſible 3 is now, upon your 
own acknowledgments , moſt eafily and ob- 
viouſly demonſtrable by experience. No leſs 
certainly is to be acknowledged , in what you 
propoſe for the tingeing of metalline bodies, 
only by ordering and attending them in the 
management of their maturations, without the 
addition either of body, or ſpirit , as being 
all the time of this operation under the ſure 
ſeal. Could I perſwade my ſelf it ſhould not 
be reſented as a grand unkindnes , to be fi- 
lent in what you call for my thoughts in , in 
the cloſe of yours ; Viz. Whether prognofticks 
at certainty, ſuch as are of Eclipſes , of Coi- 
tions , oppoſitions , motions of other Starrs 

whether, Ifay, ſuch prognoſticks and of like | 
certainty , may not alſo be made of Comets , 
of their Appearances, common impediments 
removed , and of their motioys; I lhould , it 
it might be, herein, lay Herpocrates finger 
upon my lip, and ſeal them up into a perti» 
nacions filence. Not but I am defirons to know, 
andwilling to ſearch after truth : only I fear 
me, thcſe are ſecrets of nature , by their pecu- 
ligr myſterioufnes , finking themſelves fo low 
1nta 
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into the pit of obſcurity , that the Rock of 


obſervations and' diſquifitions about them , 
which the world as yer hath, is not able to 
Taiſe them ſo high, and place them ſo near 
day , as tobe within humane reach and diſco- 
very. What I now offer is a Czſarcan birth of 
the mind , not brought forth by me , but cut 
out of the womb by your importunity : if it 
want {hape , licking and lineaments , accept it 
as an unripe Abort , andeither hatch it ro per- 
tection in your Thigh , .or give it a little duſt 
tocover it. I take by way of preſumption , that 
in this Query and Queſtion you mean not by 


Comets , any ofthoſe more uſual , leſs perma- 


nent is regularly moved Meteors , bred , ga- 
thered, fired , and burning in the Atmoſphere 
of our Earth; aſter their Appearance, there 
cannot be much certainty of their Motion, 
though ſometimes there may be conjectures 
probable enough , and in the Event by obſer- 
vation juſtifyed , when the fuel , or fovent 
matter of ſuch Meteors, is manifeſtly , upon 
what account ſoever, known to be only , or 
moſt copiouſly ſituate and diſpoſed ſome one 
particular way : but of the generation and firft 
appearance of ſuch Meteors , particularly the 
moment when , and the point , or exad place 
where, they {hall appear , much leſs of cer- 
tainty , in ſuch pronoſticks is to be expected ; 
there being ſo much variety , contingency , and 
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uncertainty , in the cauſes and meeting toge- 
ther of taoſe cauſes , which contribute to their 
production. And though there arc , and have 
been many predictions in general, and Rules 
of predicting .Afﬀtrologi = , or Phylologi- 
cally , from the ſeaſons of the year , the 
temperature , and diftemper of ſeaſons &c. 
Concerning ſuch meteors in general ; yet in a 
matter {o unallyed unto certainty , repleniſhed 
with all manner of caſualties , to promote , or 
retard ſuch productions, I have not known 
any offer peremptory Pronoſticks of the kind 
of the meteor, its ſhape , magnitude , dura- 
tion , motion , with abſolute determinations of 
its time and places, at any time beforehand. 
The quality and condition of the ſubje& mat- 
ter , making it asimpoſlible to bolt out ſcien- 
tincal and oracularly certain predictions of 
ſuch meteors, as it 15, a year before, to prove, 
or ſhew that in ſuch an hour, and in ſuch a 
quarter , ſhall be a Rainbow, to colour d, ſo 
continued, or diſcontinued and of ſuch limited 
dimenfons: or that, ſuch a moment , from 
ſuch a point of ſuch an Azymuth , ſhall a de- 
volant Star ſpring forth, which , in its fall, 
ſhall run obliquely thorow ſuch and ſuch Azy- 
muths, and expire atſuch an height above the 
Horiſon ; or that ſuch an hour, in ſuch a 
L;ongitude and Latitude, ſhall in ſuch Altitudet 
and pofitions, and of ſuch dimenhons , be 

i BÞv% 16% 


(59) 
ſeen by day four Suns , or by night three 
Moons. To lay afide therefore the confidera- 
tion of thele , as ſuppoled impertinent to our 
preſent purpoſe ; what may judiciouſly be con- 
cluded upon your Queſtions concerning thoſe 
other Comets , which lye without the compaſſe 
of this Earths Atmoſpzre ? If there be not two 
ſorts of fuch celeſtial Comets ; there are at leaſt 
two ſeveral and very different Hypotheſes and 
notions under which they are conſidered by Ar- 
tiſts: and Artiſts of equal worth and fame, order 
their reaſonings , ſome upon the one ſuppoſi- 
tion , ſome upon the other : Yiz. Some, as if 
Comets were new made bodies, amaſsed , and 
eathered in ſome ofthe ſuperior Atmoſphzres ; 
many of which are , not without fair reaſon, 
ſuppoſed to be in thoſe vaſtly remote xthereal 
reg1ons : others,as if Comets were cozval to,and 
neither leſs permanent, nor more new, then the 
reſt of the Stars ; only ſeldome ſeen, and when 
ſeen, ſoon paſsing again out of fight, by reaſon 
of the Line, upon which their Center is moved : 
and nothing as yet appears hindering the truth 
of the poſſibility and confiſtency of both theſe 
Opinions ; leaving it eſpecially indifferent in 
the later Hypotheſis, to call ſuch ſtars at plea- 


ſure by the name, either of Comets, or New- 


ſtars, or rather f{cldome appearing Stars. 
Comets upon the firſt ſuppoſition , ſeem not to 
want ſome affinity with {cveral, checks 
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the more eminent , meteors of our Atmoſphere: 
yet allowing a vaſt difference between them 
in place , proportion , duration, motion , and 
the like circumſtantials. And as our Globe , 
though in its ſelflarge, is but a minute thing , 
compared with many of the celeſtial Bodies ; 
that the vaſt error of the Earths ſemidiameter , 
by taking the Earth for a ſmall point , many 
times in Aſtronomical , Gnomonical , and 
other operations, creates not by conſequence 
any perceiveable Errour: ſo it is not unlike, 
Lut the Atmoſphzre of our Globe is vaſtly dif- 
proportionable to the Atmoſphzres of many 
of taoſe heavenly lights : which may in a ſort 
be gathered alſo , from the ſmall power, which 
our Atmoſphere has in the preſſures which it 
makes upon moiſt and liquid bodies : as alſo 
from the common vaſtnes of cometical bodies, 
{frequently accepted as much larger then all 
both our globe and its Atmoſphere, and there- 
fore requiring a proportionately immenle 
Place both for their being and motions. And 
that ſuch huge dimenſions are not groundleſly 
attributed to the cometical bodies , is rendered 
undoubted from the glorious and glaring light, 
with which eminently above moſt of other 
Stars, they dazle, to admiration, the minds and 
Eyes of mortals at ſo great diſtance, that ſome 
times little, or no Parallax can be obſerved in 
them. Asto theſe therefore to folve the Que- 
Oe neo {tions , 
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ſtions , unto which you have tasked me ; 1 
cannot but judge it improbable , with any aſ- 
ſurance tomake predictions before hand , that 


" in ſuch limited moments of futurity,ſhall appear 


ſuch Comets , as are to be at after amaſſed, 
gathered , formed, and embodied in the At- 
moſphares , which are above: if ſeeming no 
more wilde to give heed and credit to rhe fu- 
perſtitious Augurics and ſoothlayings of the 
Antients , then the moſt ſubtle reaſonings upon 
which ſuch predictions can be made , in a ſub- 
ject of this nature. Yet though their farſt emer- 
ging and appearance cannot upon any calcula- 
tion be foretold ; however at after they have a 
while appeared, and ſome , though not very 
many , curious obſervations have been made 
of the changes of place , and other circumſtan- 
ces , Which they make in their ſeveral appear- 
ances, at ſuch and ſuch exalt diſtances of time; 
it is fairly enough probable , that often, by 
an ingenious prognoftick , the courſe of ſuch 
aComet may be nearly traced , and ſet down 
before hand, as to way and ſpeed , only with 
this limitation , if the ſubtance of the Comet 
donot rſt vanith , or difſolve , or by reaſon of 
its inſtant diſſ>lution divert from, haſten , or 
retard its courſe : upon which ſcore of their 
diſſolubleneſs , and therefore their ere long to 
be expected difſolution , no prognofticks , upon 


them and their courſe , can be ſo abſolute and 
per- 
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peremptory , as thoſe which may be made con- 
cerning ſuch Comets, asare properly couched 
under the ſecond ſuppoſition. And the grounds 
why moſt whatin theſe Comets of the firſt con- 
ſtitution , or ſuppoſition , from paſt obſerva- 
tions, a fair conjecture may be made of their 
future courſe notwithſtanding their new pro- 
duction and amaſſement in Atmoſphezres , are 
chiefly hereupon founded : that ſuch cometi- 
cal bodies , as they are demonſtrably vaſt , and 
manifeſtly , and by their nature difſoluble , fo 
their diſsolution is not obſerved very momenta- 
neous, but moſt what more , leiſurely by degrees 
and in time; in ſhort, they flame forth of a 
ſudden , but expire gradually ; fo as to be able, 
for a while, to-retain the impreſſions of regu- 
lar motion, whether communicated from ſome- 
whatin the Center of the ſame Atmoſphzre , 
or from the confluent efficacy of ſeveral 
Agents all contributing conſtantly , each uc- 
cording to 1ts nature, to the Comers alone , 
or its andits Atmoſphzres motion , whether by 
xquilibration , pulftion , traction , preſsure , 
manifeſt , or ſecret ; orclſe inwardly wrought 
into the very ſubſtance and nature of the 
Comet : eſpecially the Comets place being in 
thoſe lofty zthereal regions , where are 
perpetual circumgyrations and every motiori 
that is obſeryable , the more accurately it is 
obſerved, it is found the more regular. nr” 
} 
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if it be urged here-againſt that the motion of 
Comets ſeldome , or never anſwers the motion 
of any other Starre , but commonly has a croſs 
trajecting motion , whereby it moves afloope, 
athwart, tranſverſely, or obliquely,varying from 
the uſual , formerly obſerved motions. As this 
cannot be denyed, ſo it doth not at all infringe 
the poſſible regularity of ſuch motions , which 
are obſerved tobe moſt whar in the ſame plain, 
though oddly poſited: and that. there are many 
and , diverſe ſuch undreamt of motions in the 
Heavens, conſtant and regular, of which ſave 
by ſome ſuch, or late diſcoveries, no hint hath 
as yet bin made forth unto us, may in as good 
reaſon be allowed , as that vaſt number of Stars 
in the skyes acknowledged , of which , with. 
out the Teleſcop, 'tis impoſſible to have any 
diſcerning. And if we grant that in reſpect of 
its peculiar Atmoſphzre, the motion of a Co- 
met ſolely conſidered as in it , be not ſo ftricily 
regular ; yet the regular circumgyration of the 
Atmoſphere, in which the Comet is carryed, 
in reſpe& of the Univerſe, cannot but with 
thoſe that Cant upon that Hypothehis , enforce 
the Confeſſion of a great degree of regularity in 
the Comets motion : and that Comets, in what 
part of the Heavens ſoever appearing , move 1n 
ſome conformity - with other celeſtial bodyes, 
notwithſtanding the contrariety or diverſity of 
their proper , or peculiar motions from the 
TYCits 
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reſt , is, beyond all diſpute , evident from 
their dayly moving , with thereſt , from Eaſt 
to Weſt. The manner of making obſervations, 
calculating to know the place , the diſtance, 
ſpeed of ſuch a Comet, and when 1t is at near- 
eſt,, or remoteſt in its courſe from us, is no 
other then in Comets of the ſecond ſuppoſi- 
tion. And from this whole diſcourſe is mani- 
ſeſt ; the Hypotheſes , upon which Calcula- 
tions are to be made, in order to ſuch prxdi- 
Rions, cannot be particularly in theſe Comets 
known before hand; but in ſeveral ſuch Co- 
mets may be very different ; and are to be fourd 
out by curious , and diligent Obſervations ; 
which, in each reſpe&ive Comet , muſt be 
accurate , and at leaſt four in uumber: and 
I think predictions pretended from three ob- 
ſervations, are over haſty, and, atbeſt, can 
but be conjectural ; nay , in ſome caſes, from 
four ; as if you be unſatisfyed, I ſhall be 
ready , by demonſrative inftances , to remove 
_ doubt. But if of theſe Comets any ſhould 

e found ,' to wander , ſo as the motion of its 
Center cannot poſſibly be reduced any thing 
nigh unto the ſame plane, or regularity in 
change of Planes, or that the motion of its 
Center. in the ſame, or ſeveral Planes , de- 
ſcribe not a Line regular , or near unto a re- 
gularity, it is not probably eaſy to make pre- 
ditions at any certainty of truth , of the fu- 
ture 
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ture catirſe and motion of ſuch Comets. Con- 
cerning Comets of the later kind , or Hypo- 
theſis ; poſhbly it is morecaſy to anſwer your 
Queries in them, then efteRually without a 
world of time, ſagaciy and diligence to ac- 
compliſh and attain the purport of thoſe Anſ- 
wers. That the motion of fach Comets of the 
ſecond. Tort , being not truly new ; but rather 
ſcldom appearing , and ſoon diſappearing Co+ 
metical Stars ; that, I ſay the motion of ſuch, 
is not withour ſome regularity , though it may 
notbe concluded withoutlong obſe ryvationsand 
frequent experiences of their motion had, 
which in ſuch ſeldom appearing , 'and ſoon 
again difappearing Stars 1s ditticult enough to 
attain to; yet if we- conſider the ſteady, un- 
biaſſed courſe, held by moſt, if not all the 


reſt of the permanent Stars without deviation , 


though in different periods and with many dif- 
ferent latitudes and declinatiens,and greatdiver- 
fity of motions , it cannot be leſs then migh- 


| tily probable, nothing in ſenſe , reaſon, or 


experience appearing as yet able to demonſtrate 
the contrary , but that a fair celeſtial regu. 
larity may rationally be expected in thoſe their 
perpetual motions , whether their Centers be' 
carried in the ſame Plane, or in continual 
change, and alterations of Planes. And in di- 
verſe reſpets in ſome, if not all of them, as 


in moſt other Stars, the ſame Center may be: 
G ſaid 


faid to move regularly. and perpetually in the 
{ame Plane , and i: lag ares COn- 
tradition to move regularly with an -inceſlant 
change of Planes : ſo the motion of any Pla- 
net, -. or other Starr , whoſe morion we are 
verſedin , taken concretely and with compli- 
cation of that mundane, or general circumyo- 
lution, which with all the rc it hath from 
Eaft by South to Weſt , though it be regular, 
yet it is not without a continual ſhiftjug of 
the Planets , or Stars center from plane to 
plane: whereas the proper motion of the ſame 
Planet , or Starr conſidered abſtrattly and ſe- 
ycred from the general circumvolution it hath 
with the celeſtial univerſe, as it is regular , 10 
it may keep the center of the planet, or-Star 
conſtant in the fame plane- And the Courle, 
appearance , and returns of ſuch cometi- 
cal Stars will be of much more. caly calcu- 
lation, if their motions, in the regularity , 
propriety and peculiarity of them-, be any} 
wayecs reducible, as is aboveſaid, unto the 

{ame plane; of which plane by obſervations is to 
be decided, whether it paſs thorough the center 
of the ZEquator and univerſe; and if the cen- 
ter of the univerſe lyc out of it, what is the 
perpendicular from the Center unto the plane, 
and in the plane , what regular figure , or jour- 
ucy is deſcribed by the motion of the Comets 
center , and what are. the Diameters or = 
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of ſuch figures, or centers of ſuch motions in 
that plane : in the eafieſt, and plaineſt of all 
which caſes , four obſervations are at leaſt re- 
requiſite : but where the regularity of the Co- 
mets motion , being irreducible ro the ſamz 
plane, is ina continual ſhifting from plane to 

lane, there many more obſervations may 
aa be enough, to clear up the regularity of 
the Comets motion , ſufficiently for caſy cal- 
culation : and when a ſufficient number of ex- 
quiſite obſervations have been made, the cal- 
culation , as it will hardly be ſo accurate, ſo 
it will ſcarce be ſo eaſy, as in other caſes- The 
obſervations, inall caſes and ſuppohtions, are 
to make diſcovery of the exact place of the Co- 
mets center at the moment of the obſervations , 
Viz. of its longitude , latitude and altitude not 
in reſpe& of Azymuthal arches, but in righr 
lines drawn between their center and the cen- 
ter of the univerſe. And the more exquitte the 


| obſervations are, they make way for clerrer 


calculations ; upon which may be founded fo 
much the more aſſured predictions. To an- 
lwer therefore your Queries in relation to 
theſe Comets of the ſecond fort , or ſup- 
poſition ; I think it not impoſſible, but -in 
time predictions may , -it may be many 
Ages bend, be made of the Appearing, 
or rather Re-appearing of ſuch Comets : accor- 
ding as , inthe regularity of their motion , they 
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come nearer or are removed Farther off from 
us. So I remember a perſon of Quen in the 
North, with an high meaſure of Afſsurance 
reported to me, that one of the late Comets 
avpearance and Emerging, was by a certain 
Genceſe pradicted at leatt two years before 
the Emerhon and appearing of it : which if 
ſo, is to be referred , I doubt not, to the prin- 
ciple and method , above infiſted on. Accor- 
ding to. which , after different intervals of 

years, ſeveral Comets may appear, one after | 
another , and ſometimes ſeveral ſuch Comets 
may appear all at once : and yet there is no 
clear neceſlity of the conftant re-appearing of 
the ſame Comet, inthe ſame Horizon, ftill 
at aſter equal ſpaces of time. And if the Emer- 
ging of ſuch Comets may be pradiced before 
their Appearance ; upon the ſame principles , 
the line of their motion , the caſting of their 
Train, and their future receſs, may as well} 
be prediged, whether before , or affer their | 
Arſt appearance : as alſo when , and where ſhall 
be their Accelerations and retardations in mo- 
tion ; eſpecially , conſidering the advantageÞ 
hereunto accruing , from their nearnelſsto, 
or diſtance from the Eye of the ſpeQator : not} 
that this makes inequality , or inequability tof 
be, bur rather only to appear , in their motion. þ 
Upon the ſame accounts , the dayly rifing, | 
__ Lon 2920 CP 
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lated: as alſo what parallel, or ſpiral it deſcribes: 
and how much it gains dayly in its pro- 
per motion : as alfo its place, as to longitude , 
latitude , alticude, above any limited. Hori- 
zon , at any limite moment : whar conſtella- 
tions it, {hall paſs thorough:and in what Aſpect 
it ſhall be poſited to any Planet , or other Star: 
{oof conjunctions, oppoſitions , quadratures , 
combuſtions , Eclipſe and many ſuch like 
affetions , in common incident to Comets 


{- with other Stars , there may as clear predictions 


be made : as alſo when it diſappears , not for 
its remoteneſle from us , but as other Stars 
dayly , becauſe of the Suns propinquity to it, 
and our view, the times of 1ts not being ſe2n 
by reaſon of the circumfuſion of the greate: 
light of the Sun, being manifeſtly calculable ; 
though of other obſcurations by clouds, and 
ſuch like impediments and interpoſitions , no 
artificial prognofſtick can be made. So in the 
firſt Approaches , or laft receſſes of Comets, 
by falling into ſuch circumfuftons of ſolar light, 
the firſt appearance of the Comet will be later 
then otherwiſe, and in the other caſe, its ap- 
pearing ceaſe ſoonzr then might be expected : 
and predictions are accordingly to te ordered. 
If T have been unuſually long beyond the pro- 
ortion ofa Letter , ſuppoſe it to be the Icr 
Train peculiar to ſuch Com:tical, full-lighted , 
obſcure-natured Stars, as you are now Que- 
G 3 
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ring about. And not to diſmiſſe you without a 
Task; it were a noble diſquifition clearly to 
unfold , what it is in theſe Cometical Stars , 
alone,or alſo in their circumfuſed Atmoſpheres, 
that enables the Sun , mare eſpecially to 
affix ſuch gloricus, long luminous Tayls unto 
them more then to other Stars, whether con- 
Kant, or new, or rarely appearing Stars ; 
which in whatſoever poſition to the Sun, are 
ſill ſeen without any ſuch long, beamy , Ju- 
minous Trains. But I commit this and thoſe 
other Queries about the ſalts of the higheſt vo- | 
latilesto your ſerious leiſure. 
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The fixth Anſwer. 


That the motion of the Celefital bodies cbout their part- 
cular axes , is nct a ſatisfaitory proof of their Copernt- 
can Syſteme. That Comets though ſuppoſed to be neareſt 
to the Earth , when they are in oppoſition to the Sun , 
Jet do not thereby prove the Earths motion. 


See that neither the currency of Dodrines, 
nor the courſe of time, are able to beat oft 
from you your old Philoſophical genius. You 
can ſwallow nothing upon the mere Tradition 
of othcrs , noryet upon their reaſons , till frit 
examined,concoctcd , and digetted in your own. 
Your doubts ſeem not caulieleſs which you move 
upon that point ; whether the motion of the 
Celeftial bodies turning themſelves about , 
upon their own Axes , may beallowed for a juſt 
proof of the Copernican ſyſteme. It is a golden 
and noble branch of intelle&ual Juſtice, fo far 
as is poſſible , mathematically and to a punCtil- 
lio , to clear and ſet forth the bounders of 
Truth : yet as your modeſty delivers your judge- 
ment , I doubt not , by way of doubt ; fo I 
defire you read my Anſwer , as writ only in 
the ſame Diale& ; that I , in like manner, 
may not appear a raſh Judger , of what it ſeems 
has been concluded by men of great parts and 
G 4 lcarn- 


(72) 

lcarninz. The Artfullneſs of the Inſtruments, 
and Gilive: ace of the Obſervers that , from ſe- 
veral marks in ſeveral Stars, have noted this 
their cixcumvolution, I love and honour: and 
am apt to conjecture, the like motions may in 
{vture be diſcovered in other Stars, in which 
they have not as yet been noted : and ſhall be 
ready to improve the Obſervation in all infe- 
rences authorized and recommended unto us 
by the neceſlity of their conſequence. But as 
things, at firſt glance, commonly offer a ſul- 
ler rave then they hold in conſtant ; ſo I ſu- 
1 pect the elimmering probability of the Earths 
motion according to the Copernican Hypothe- 
{is, upon the fir difcovery of this circumgy- 
ration of Stars about their own Axes, will, upon 
farther confidtration and deliberation, g grow ſtill 
more Faint. There being very few Hypotheles, 
ich (t0 give ita (hort name) this cir- 
xal motion of the Stars is exprefſeiy incon- 
hkiten it's it not being impoſlible, if all rhings elfe 
would coniift 2” cohwvre , but ſuch a motion 
might be accompliſh:d in the Hypotheſis of 
Or 2s and Srhx res.ſo the Star were but unfixed 
and ſet lax ard free to move according to its na- 

ture 1n 3t5 own orb, by a motion diſcharged, dit- 

ſcren: and diſtinct rom the motion of its orb : 
So in the old Hvpotheſis, while they afiixed 
1g bound the = rre unto its proper Epicycle, 
© jt its larger Orb they allowed it to be there- 
in 
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in carryed ſometimes progreflively , ſome- 
times retrogradely , and ſometimes ftationari- 
ly , according to the motion of the Epicycle, 
or Epiſphzre in the larger ſphere. . And with- 
out any ſenſe as yet, that it deſerves a bluſh, 
I willingly profeſs, I want the Lyncean eyes 
and judgment, from ſuch a circumaxall mo- 
ving of Stars, to deduce the Suns, or Earths 
central, either reft , or motion : eſpecially 
the vaſt diſtance , at which theſe bodyes are di- 


. ſtant one from another, being on all hands 


yielded; which if it donot neceſſarily , alto- 
gether amort, and a4olilh the powers, which 
one of theſe bodyes may poſſibly have upon the 
others , yet till ſuch their powers over one a- 
nother in this point of motion be fairly pro- 
ved, it leaves it cafily manifeſt , that any of 
theſe bodyes may be moved according to its 
own peculiar nature, without laying , by fo 
long a reach, laws of neceflity upon other Bo- 
dycs, at ſo great a diſtance, for their motion. 
As for example the bodyes A. and B. either of 
the ſame general, or ſpecial nature ; they being 
ſevered and ſeverally placed at competent di- 
ſtance one from another ; both, or either may 
be at reſt , or in motion , neither inferring up- 
on the other the analogy cither of its reſt , or 
motion , or to be ſuſpected ſo to doe, till it be 
ny a" either ſo obſerved, or proved : Yiz. 
That cither has upon the other, even at di- 
_ - wg tance, 
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ſtance , ſuch a ftrong and efficacions power: 
And if the ftreſs of the ratiocination hang upon 
this; that otherwiſe there would not be a con- 
formity between the motions of the Earth , the 
Sun , Saturn, Jupiter , &c. to my apprehen- 
fion , nothing is more eaſy, then not only to 
turn the edge , but break the back and over- 
turn the foundation of ſuch an Argument. For 
farſt the motions, or unmovednes of theſe bo- 
dyes, is not to be made conform unto our re- 
tired thoughts , and ſpeculations in a cloſe ſtu- 
dy, or to the motions , which we have obſer- 
ved, and juſtly concluded certain in other noble 
Bodyes-in the world ; but they are rather by all 
ingenions Arts an4 inſtruments , to be each by 
its {elf particularly obſerved, how in Truth 
they are, and ſo to be accepted and acknow- 
ledged in their appropriate ſciences. And what 
greater neceſlity 15 there oi making the Sun , or 
the Earth in ret and motion to be con'ſorm to 
Saturn, Jupitzr , Xc. then to be conform to 
them in ſhape, magnitude , reſpective diſtan- 
ces, which on no hand is aſcerted , but for the 
impoſhibility , and demonftrablenes thereof by 
obſervation, rather the contrary ? And why 
ſhould there not be as great a neceſſity for them 
to be conform in'ret and motion, to the Stars 
paſſing generally un-er the notion and title of 
Fixed , which #2 5:vcr yet been offered , be- 
cauſe it is clear 1: caunot be d:fended? And 
what 
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what lefs neceſſity is there , why they ſhould 
not conform in the celerity and nimbleneſs of 
their motion , as well as the form, kind and 
manner of it ? And what greater neceſsity for 
conformity of morion in Stars, then in Animals, 
in which ſome creep, ſome fly, ſome go upon 
feet, ſome ſwim ; neither in their ſuppoſed and 
called Elements can any ſuch neceſsity of the 
ſame kind of motion be obſerved , though in 
the ſame Element. Upon the ſame way , me- 
thod and force of reaſoning , when Facob is at 
the Dancing , or Fencing Schools in Oxford, 
7oga muſt be Galliarding or Brandiſhing it at 
the like Schools in Sa/amanca. Every ftone 
has not in it the myſteryes of the Magnet , and 
ſeveral Jewels have their ſeveral ſplendours, 
virtues and propertics : ſo ſeveral Stars confi- 
dering their ſeveral fituations, ſhapes, magni- 
tudes, diftances and diverfities of nature , can- 
not but in reſt and motion each have ſome- 
thing proper and peculiar : at leaſt may not 
without cauſe be ſuſpe&ed to have otherwiſe, 
till it be poſsible by ſome medium to evince the 
contrary. And as the Copernican Syſteme re- 
ceives not much confirmation from the prece- 
dent circumaxal motion of Stars ; ſo that Co- 
mets are ncareft the Earth when oppoſite 80 
the Sun ; with what greater ſtrength doth it, 
as others urge,prove the Earths motion? where- 


con- 
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_ confirmed by frequent Obſervation in ſeveral 
Comets , before it be allowed as general ; that 
as by way of Induction may be inferred , that 
every Comet when it is neareſt to the Earth , is 
then oppoſite to the Sun , and when this is al- 
lowed and fairly proved, there is no necelsi- 
ty by which it follows, or can be inferred 
from hence , that the Earth hath its annual 
Revolutions about the Sun: all that 1s in the 
allowed , and ſuppoſedly proved Hypotheſis, 
being _ ways accompliſhable, and as ca- 
fily and clearly, the Sun moving about the 
Earth, as the Earth moving about the Sun, in 
which I doubt not your judgment. 
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Tothe right reverend Father inGod,Seth 
Lord Biſhop of $4 lisbury: | 


Totheright reverend F atherin God John 
. .. Lord Biſhopof Cheſter. 


 " My Lords. © foe, | 
 A-Zithoueh 1 know , the raw ,' untrained 
[. NY Reader, upon this laft' Anſwer above the 
reſt , will be ſure te proxunte his., Quisleget 
lixc ? and to heftow upon it , no other fate then 
thuris & ſcombrorum; judging ll thin gs mper- 
Tinent ,* that tye not inthe Jerry 'tronen Way 2 
or cold , Toke his torpid dulineſs is unable; at 
leaſt too ſlothfall to ſtrike any fire out of ;* and 
: pr "thing 4 be 7 ooh f Fon? Y whith 
| 3s too hard for bis delicate Gum" to-erack.'the 

ſhell of : however , I fear not the yenderimg\my 
elf” faulty beyond © Apology , '\in laying. this 
Anſwer , above all the refs divulged" 1 this 
preſent manual , at your Loraſhipr feet. . The 
fingular happines of both your Lordſbips te 
your ſtudies, drawing in by way of divertiſe- 
ment , what multitudes of others. ftudy ſeriouſly 
and purpoſely for , and and yet miſs of , having 
made weneration to wait upon your Jugament, 
457 


axd your minds ſo teemingly fruitful , 1n mul- 

titudes of as new 4s ingenious inventions ; hath 
too well acquainted. your Loraſhips , with the 
Scafflings which have been in former ages , and 
between men of the cleareſt judgments. and 
moſt excellent ' parts , about theſe minute angles 
of contatt; being , by general confeſsion , ſmall 
LE as proportion with reGjlinearies ;. tnd by 
others only genyed to be minute , becauſe they 
think they have no quantity at all. Like as in 
ſolar Atomes , when myriades of them aye-be- 
fore ws, we catpot. be pexemptery: in aſſerting a 
fall fight of any one of them. . And howeyer I 
muy heve miſſed the Corigth 7 foft hoyſed ſay! 
fer, 1 know when retiring from your. bicher-rc- 
giex'd, ſpectdapions you are pleaſed to make. unto 
your... ſelnes..u Platonick divertiſement , uy a 
deigntd pereſall of: this ſcrols to 4 friend. 1 
doubt not but. your Foraſtips will jaſtify the efjay, 
avd allow that by ſuch ſallyes., a firm compre- 
virv flan may. at laſt be attained: of the mercgrial 
eucone]s of this queſtion , which bath ſo oft ele þ 
ded the graſp of. thoſe wits , 'who have formerly 
thought they have had it ſo firm apd ſure. M 

Lords, 1 kwow the admirable quality , and och 


iy merits of the perſons that think and have 
thawght otherwiſe , then 1 have delivered my 
thewghts here; however 1ſhogld have dealt faith- 
lefly with my friezd , if 1 ſhould have returned 
mw anſwer contrary to wy judgment. - ] 
ave 


The Epiſtle Dedicatory. 
have been morally true to him, ſo what right, oy ins 
jury 1 have herein done unto Philoſophical triiths 
in this nice, and hitherto inexplicable ſubtilty, 
none can better decide then your Lordſhips ; at 
whoſe feet it is left, by 


Your Lord(hips Servant. 
W, M. 
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The: Seventh Anfyer. 

Concerning angles of contatt. That refto-convexe angles 
of contatt are truly angles according to the definition of 
plane-angles, That Yetto-convexe angles of contatt are 

' not deſiutute of quantity. How many wayes one quantity 
may be greater then another , what kind of homogeneity 
it 1s that 1s requiſite for proportionalls. That angles 
have figuration as well as quantity, That in angles is 
obſervable a homogeneity or heterogeneity which 1s Ma- 
thematical , and alſo a homogeneity or heterogeneity 
which is not e Mathematical , nor any way concerning 
their quantity , but only their figuration, cc. Of ſe- 
veral ſpecial properttes of inagnitudes and angles. How 
ſome angles are Conſiituted by the concreſcency and an- 

_ nexion of ſeveral_parts and angles which are hetero- 

eneal each to other. Whether like angles in unequal c6r- 
cles, and in loke ſegments of circles be always Equal ? 
That all Equal angles are not like. That all liks angles 
are not Equal. 


Sr I egnnot conſent unto your 
'Y thoughts about the Angle of Contact , I 
ſhould be angry with my own ra{hneſs , ſhould 
I be forward to blame your late ſpeculations 
thereabout ; ſeeing ſo many noble and ſprightly 
Wits, and ſuch as have deſerved the honour of 
Europe, fiding With you. Eſpecially I ho- 
nour your thorow-converſation in the learned 
perlons works , whom I perceive you ſo large- 
=> 


As; .. - 

ly to have gleaned after: you could not have 
plowed in theſe hard grounds with a more 
worthy Aſsiftant. But knowing it is not Com- 
plement you expect in Philofophy bit Reaſon ; 
I ſhall in as ſhort, as the matter will bear, 
and as plainly asI can, ſumme up the grounds, 
why I as yet remain ſo farre dillatiflyed , that 
I cannot without injuſtice to my own judgment, 
deſert the generous and learned difſenters from 
your Opinion : or ceaſe to averre Angles of 
Conta& to be true quantities , equal ; or un- 
equal one to another , though the higheſt mul- 
tiplex of the greateſt citradiametral Angle of 
Conta&t, be never able to- exhauſt., or equa- 
lze the leaſt right-lined part of the moſt acuts 
right-lined Angle. 

And that we may not miſtake each other a- 
bour the State of the Controverſy ; and to be 
fhorter , and more clear in the inſuing dil- 
courſe ; we ſhall firſt ſet down the achnitions 
of certain termes, about which I ſuppoſe there 
will be no difference between us. As. | 

it, (Our diſcourfe extending no further 
then to' plain AnglesY that by a Right-lined 


angle, we underftand a plane angle contained 
"under two concurring fides, or lines , which 


” 
. 


are two a lines not poſited directly the one 


in the pro tion of the other , nor parallel the 


' one to the” other. As'in fig. 1. the Angle BAC 
is a right-lined angle contained under the two 
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right lines BA and CA; BA and CA not being 
ſo poſited at A as to make one right line : nor 
can they be parallel becauſe of their re&itude 
and concurrence. 

2]y. That by a crooked-lined Angle , we 
underſtand a plane Angle , contained under 
two concurring fides, or lines, which are two 
crooked lines ; as in the hg. 2. 3 4. the Angle 
BAC is a crooked lined angle contained under 
| the two Crooked lines BA and C4. 

3'y. That by a crooked lined angle of con- 
caves, or a Concavo-concave angle, we un- 
derftand a plane angle contained under two 
concurring crooked lines; both which crooked 
lines obvert at the Angle firſt of all inwards, the 
concave fide of their Curvature, towards the 
angle under then contained. So in fig. 4. the 
angle BAC is a crooked-lined angle of Conca- 
ves, or a Concavo-concave angle, contained 
under the two crooked lines BA and CA both 
which obvert the Concave fide of their cur- | 
vature_towards the angle under then contained. 

4/9. That by a crooked-lined angle of Con- 
Vexes, or a Convex@e-convexe angle , we un- 
derftagd a plane angle , contained under two 
concurring crooked-lines ; both which croo- 
ked-lines obvert at the angle firſt of all in- 
wards , the Convexe fides of their Curvature 
towards the angle, under them contained. So 
in fig. 2. the angle BAC. is a crooked-lined 


(35) 
angle of convexes , -or a Convexo-convexe 
angle, contained under the two crooked-lines 
BA and CA, both which obvert the convexe 
ſides of their curvature, farſt of all inwards, 
towards the Angle under them contained. 

5Y- That by a concavo-convexe angle we 
underſtand a plane angle, contained under two 
concurring crooked lines ; the one of which , 
at the angle firſt of all, obverts the convexe 
fide of its curvature inwards towards the con- 
tained angle, the other the concave fide of its 
curvature. So in fig, the 3d. the angle BAC 
15 a CONCAVE-CONVEXE , Or A CONVEXO-CONCAVe 
crooked-lined angle , contained under the two 
crooked lines BA and CA, whereof the one 
BA obverts the convexe fide of its curvature 
towards the contained angle , but the other CA 
obverts the concave fide of its curvature towards 
the ſame contained angle. 

6+ That by a mixed lined angle , we un- 
derſtand a plane angle , contained under two 
concurring lines ; whereof the one is a right 
line, the other a crooked line. So in he. 5th. 
6th. the angle BAC is a mixed-lined angle, 
containe] under the right line CA. and the 
crooked line BA. 

7). That by a ReQto-concave angle, we 
underftand a plane angle , contained under two 
concurring lines; whereof the one is a right 
line, theother a crooked line , having the con- 
- ot. cavc 
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cave fide of its curvature obverted towards the 
contained angle , ſo in hg. 5. The angle B.A.C. 
is drawn a recto-concave angle , being con- 
tained under the right line C. A. and the croo- 
ked line B. obyerting the concave fide of its cur- 
yature towards the contained angle. 

8/y- That by a re&o-convexe angle, we 
underſtand a plane angle, contained under two 
concurring lines ; whereof the one is a right 
line , the other a crooked line , having the-con- 
vexe fide of its curyature obverted towards the 
angle contained , ſo in hg. 6th. the angle 
BAC. isdrawn a re&o-convexe angle, being 
contained under the right line C A. and*the 
crouked linc BA. obverting the convexe fide of 
Its curyature towards the containd angle. 

9'y! Thatby an Angleof contact we under- 
ſtand a plane angle, contained under two con- 
curring lines ; which two lines are neither 
one and the ſame. line produced, nor yet in |} 
their preſent politure and inclination can poſl1- 
bly cut one another , how farr ſoever cither , or 
both of them be produced. So in fig. 7h. and hg. 
8h. the angle BAC. beingan angle of contaR, if 
in cither figure the crookd-line BA, be produced 
beyond the point of contact A, unto D, andin 
he, 7th. the crooked -line CA, in figure 8h. the 
right line C A. be produced beyond the point of 
contatt AuntoE;in neither the line CAE can fal 
into the production ofthe lineBAD,nor in a 

| a 
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ſhall the line' CAE. cut the line BAD. -.4rid 


 Toly- From the figuration;- poſiture and pro- 
perties of the fides of ſuch angles'of contact ;that 
by a re&o-convexe angle of contat , we under- 
ſtand a plane angle. being. re&o-convexe , as 
above dehned , and being alſo an angle of 
contact. So inhg. 8h. # inthe: reto-convexe 
angle BAC, the right line C4 touch and cut 
not the convexe arch BA. the + angle - BAC. 
is a recto-convexe angle of contact. 

11) That , by a re&o-concave angle of 
conta& we underſtand a plane: angle of con- 
tact, which is alſo re&o-concave , as above 
defined. As in hg. the 87h. ifin the re&o-con- 
cave angle E AB the rightline -EA touch and 
cut not the concave arch BA ,: the angle EAB 
is a recto-concave angle of contat. 

I2. That by a concavo-convexe angle of 
contat we underſtand a plane angle - of 
Contact, being alſo concavo-convexe-, as 
above defined. Yo in fig. 12th. if RAH-: being 
a CONCAVO-CONVEXE angle , 'the arch RA touch 
and cut not the arch HA then the angle RAH 
is a CONCavo-convexe angle of Contact. 

13. Thatbya Citra-diametral-concavo-con- 
vexe angle of Contact, we-underftand a plane 
concavo-convexe angle of Contadt , both whoſe 
conteining Arches. lie on the ſame fide of 'the 
right line tangent, . which toucheth borh the 
arches in the ſame point of .Conta&, As in fig. 

H 4 12th, 
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12th. the concayo-convexe angle of Conta& 
HAR , having both Arches HA and R/ 
lying on the ſame fide of the right line tangent 
A, Which toutheth both the arches in the 
{ame point ,. the concavo-convexe anglo of 
Contact HAK is citradiametral, 

14- That by an ultra-diametral concavo- 
convexe angle of Contat , we underſtand a 
plane angle of contat being concayo-convexe , 
and having the one arch on the one fide of the 
diameter paſſing thorow the Conta& point , 
end beyond the right line tangent which tou- 
cheth the Arches in the fame point ; but ha- 
ving the other arch on the other fide of that 
diameter , and on the other ſide of the right line 
tangent. So in fig. 12th. the two Circles FAH 
and ADK touching in the point £4, and AK 
being their common diameter and AB being 
a right line tangent to both , the concavo- 
convexe angle of Contact DAH is ultra-dia- 
metral. 

15, Thatby a mixed crooked lined angle, 
we underſtand a plane angle contain'd under 
two concurring crooked lines , of ſuch ſeveral 
carvatures that it is impoſhble for them to be 
coapted from the angular point the one unto 
the other, or the ane, or its production to be 
coapted to the other , or its production, at and 
from the angular point, by any circumduction 
whatſoever , ſo. in fig. 9, 10, 11. the angle 
| BA 
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BAC, being a mixed crooked lined angle , AB 
as being of a different curvature from AC,can no 
way poſſibly be coapted by any circumdudtion 
to AC from the angular point A : and if By 
be produced to D and CA to E the crooked- 
line AB, becauſe of its different curvature can 
neither be coapted to the crooked line AC 
nor to its production CAE : nor the crooked 
line AC to the crooked line 4B, nor to its 
production AD , by any circumduction upon 
the angular point whatſoever. 

16. That by the iſoclitical ſides of an Angle, 
we underftand two ſuch lines , whether right , 
or crooked , containing a plane angle , as accor- 
ding to their preſent fite and poſture , without 
inverſion when crooked , moving by the ſides 
nearer one to another , will by ſuch motion 
at laſt come to be coincident with and coapted 
exatly the one unto the other : and that by 
an ifoclitical angle we underſtand a plane 
angle , contained under ſuch iſoclitical tides. So 
every right lined angle is manifeſtly iſocliti- 
cal ; and its fides are iſoclitical, the fides by ſuch 
motion on the angular point one towards ano- 
ther being manifeſtly coincidible and coaptable 
Soalfo in fig. 34. if in the concayo-convexe croo« 
ked lined angle BAC. the crooked-lined fide 
BA by moving upon the angular point 4 
towards the other crooked lined fide CA, will 


at laſt coapt and become coincident with the 
crooked 
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ked lined fide CA then are BA and CA ifocliti- 
cal fidesand the angle BAC aniſoclitical angle. 

17. That by the anifoclitical tides of an 
angle we underſtand two ſuch lines , whether 
the one right & the other crooked , or elle 
both crooked , and whether both of the ſame 
or different curvatures , containing a plane 
angle , ſo as according to their preſent fite and 
polityre , without inverſion of either when 
crooked , by moving thefides nearer one ano- 
ther , by the continuance of ſuch motion 
they can never be brought to be coincident 
with, and coapted exactly the one unto the 
other and that by an aniſoclitical angle , we 
pnderitand a plane angle contained under ſuch 
aniſoclitical fides. So all crooked lined angles 
of concaves , though having fides of like cur- 
vature, all crooked lined angles of convexes , 
though having fides of like curvature, , all conca- 
vo-convexe angles, whoſe ſides are of difterent 
curyatures, all mixed lined angles , whether re- 
Qo-convexes, or recto-concaves, all mixed croo- 
ked lined angles whatſoever, are all of them ma- 
niteſtly anjſoclitical angles , and their ſides ani- 
ſoclitical. So in fig. 4h. though AB and AC. be 
ſyppoſed to be of uniform anſwering and equal 
curvatures, and likewiſe in fg. 2d. though AB 
and. AC again ſuppoſed tobe of uniform , an- 
ſiwering and c —_— ,and in hg. 34. hg, 
5,6,9;x0, 11. {uppoling AB and AC not to be of 

Ws uni- 


", 
. # " f 


(91) 
uniform , anſwering and equal curvatures , by 
moving the fides 4B & AC in that their 
preſent fite & poſiture upon the angular point 
A, without the- inverhon of either , when 
both are crooked, to bring the ſides nearer the 
one to the other, it is manifeſt that by the conti- 
nuance of ſuch motion they can never be 
brought to a coincidence with, and to be 
coapted exactly the one untorthe other , and 
ſuch alſo areall angles of Contact whatſoever , 
asin fig. 7, 8,11. AB & AC are as uncoin- 
cidable and uncoaptable as in the former, except 
only ultradiametral , concavo-convexe an- 
les of Contact , which are of equal and an» 
{wering curvatures. 

18. That by an Angle of curvature, or 
coincidence we underſtand a plane angle , con- 
tained by any two parts of a crooked line at 
the point of their concurrences any where ta 
be imagined, or taken in crooked-lines. So in 
the 7th. fig. let BAD be the circumterence 
of a Circle , Parabola , Hyperbola , Elliphs &c. 
At the mean point A, the fides BA and 4D 
contain an Angle of Curvature , or coinci- 
dence. CD. 

19. That by autoclitical curvature , and 
ſo by an autoclitical crooked line , we under- 
ſtand ſuch a crooked line , as paſſing from the 
angular point of a right lined angle , between 
the two ſides, by the inclination of its curva- 
ere, 
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ture , keepeth the convexe fide of its curvature, 
conftantly obverted to one of the fides, and 
the concave fide of its curvature conſtantly 
obverted to the other. As in fig. 17. in the 
right lined angle BAC, the crooked line AEF 
keeping its convexity conſtantly obverted to 
the fide AB, and its concavity to the fide AC, 
orſo much of it as is intercepred between the 
interſection at F and the angular point at 4 
the crooked line AEF is autochitical, z. e. rhe 
convexity is all on one fide , and the conca- 
vity all on the other. 

20. That by antanaclitical curvature and ſo 
by an antanaclitical curve line , we underſtand 
ſuch a crooked line, as paſſing from the an- 
eular point of a right-lined angle, between 
the two fides , by the inclination of its curva- 
ture , hath the convexe part of its curvature , 
ſometimes towards the one fide of the right 
lined angle , and ſometimes towards the other 
fide of the right lined angle , z. e. the con- 
vexeneſs and the concaveneſs are not con- 
ftantly on the ſame ſeveral tides. in hg. 17. 
1f the right lined angle BAC , the crooked line 
AGH-' obverting the convexity at G towards 
AB, and at H towards AC is antanacliti- 
cal. | 
Theſe definitions pramiſed, to give now 
the true State of the controverſy ; ler there be, 
as in hg. 12. two cquall Circles AHH and A = 
P touch» 


(93) 
touching in the point A: and let AG bethe 
Semidiameter of the circle ADK : and AB 
be a right line tangent touching both the Cir- 
cles in the point A: and let AEL bea greater 
circle then either , touching both che former, 
and alſo the right line tangent in the point A : 
and from the point A draw the right line AC 
at Jen | gr. the circle ADK in the point 
D, and the circle AEL in the point E : now 
therefore whereas you ſay that the Re&o-con- 
vexe angles of Contat BAE and BAF are not 
unequal , and that neither of them is quanti- 
tative ; and that the crooked-lines EA, DA, 
HA are coincident, Sc. ſo as to make no _An- 
ple with the right line 4B, or one with ano- 
ther ; and that the right-lined right angle BAG 
is equal to the mixt-lined , z. e. Re&o-concave 
angles of the Semicircles E.4G and DAG ſe- 
verally, and that thoſe angles of the Semicir- 
cles EAG and DAG are equal the one unto 
the other; and that the mixed lined ReKo-con- 
vexe angle FAG is ſeverally equal to all , or 
any of the former ; and that'there is no hete- 
rogeneity amongſt plane angles , but that they 
are all of them of the ſame ſort, and homoge- 
neal and undevideable into. parts foecifically 


different, diſtin& and heterogeneal in reſpe& 
of one another, and the whole; and thatto 
any mixt , or crooked lined angle whatſoever, 
that is quantitative jt is not impoſlible to give 
| a 
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In. equal right lined angle : I acknowledge 
for. all theſe things you have diſputed very ſub- 
tilly ; yet 1 mutt with a clear and free judgment 
own and declare a diſſent from you in them all, 
for the reaſons to be alleadged in the inſuing 
Diſcourſe. | 
To clear all which , nothing can be of 
higher conſequence in this Queſtion, then truly 
to underſtand the nature of an Angle, whatan 
Angle is, what isan Angle, and what is not. 
And to exclude the confideration of Angles 
herein unconcerned ; they are plane angles 
Z. e. ſuch as are contained by lines, which lye 
wholly , and both. in the ſame plane , the dif- 
quifition of whoſe nature. we are now about. 
And ſuch is the affinity , which the inclination 
of. one line hath to'another in the ſame plane, 
with the nature of an Angle , that without it 
a plane angle cannot be defined , or conceived. 
For where there is re&itude and voidneſs of in- 
clination , as in a right line and its prodii&tion, 
there never was juſtly ſuſpeted to be any thing 
latent of an angular nature'; .nor between pa- 
rallels, for want of mutual inclination. But yet 
the inclination of line upon line in the ſame 
plane, is not ſufficient to make up the nature 
of an Angle : for in the. ſame plane one litis 
may have inclination to another , and yet they 
never meet-, nor have in their infinite regular 
production any poſſibility of ever meeting ; 8 
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the circumference of at Ellipfis, or circle tos 
right line lying —_ withour therh, without 
either Se&tion', or Contact ; or the Afymp- 
totes in conjugate Se&tions, which though e: 
ver making a cloſer' appropinquationi” to the 
circumferences of the conjugate'higures ; yet in- 
finitely produced , never attain a concurrency. 
And though by poſſibility the inclined lines 
might meet, yet if they do not, an Angle is 
not conſtituted : only there is poſſibility of an 
Angle when being produced" they ſhall meet, 
So'as to make up the nature of an Angle two 
lines muſt be-inclined oneto another , and allo 
concurre, or meet to, contain on their ' pats a 
-0 ac 01549 10% 
certain ſpace, or part of the plane between their 
productions from their point of concurrence, 
or their angular point. And this being the ge» 
neral, and proper nature of a plane angte # 'as it 
is' tnanifcft, that in a'riphr line there isi6 4n- 
le ; ſo it is dubious whar is to be judsed'of 
hoſe curve, or crooked lines ,. whoſe curya- 
ture is either equall , '\uniform', or reeblar; 
Se. whether in ſuch lines there be not at every 
xfican point an angularneſs ; the lines ſit} lying 
in the ſame poſiture. It is clear in a right ling 
no mean point can be taken, at which the parts 
df the right line in their preſent poſition can 
be ſaid to have any inclination one to another : 
that, though the parts concurre, yet they want 
inclination; but in the circumferences of ma 
" cles, 
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cles , Ellipſes , Hyperbola's, Parabola's and 
fach like curve, or crooked lines , being of 
equal uniform , or regular curvature, no point 
can be afſigned at which the parts in their pre- 
ſent poſition have not a ſpecial inclination 
one to another. So as, as before, inclination 
of lines and concurrency making up the nature 
of an angle; it ſeems not reaſonable to deny 
angularity at any point of ſuch crooked lines , 
however their. curvature be either uniform , 
equal , or regular. But I know it will be ſaid 
that ſuch crooked lines of equal , uniform & 
regular curvature are but one line , and there- 
fore, by the definition of an angle , cannot 
contain an angle ; which requires two lines.to 
its conſtitution. To which I anſwer, that in 
like manner , two concurring right lines may 
be taken for one line continued though not 
in its re&itude , and then the conſideration of 
angularity between them is excluded : however 
by reaſon of the inflexion and inclination at 
the point of incyrvation, there is an aptitude 
in that one produced line, there to fall , and 
diſtinguiſh it ſelf intotwo , with inclination of 
one unto the other , and ſo to offer the con- 
Kitutive nature of an angle : and ſoit is at 
every point of ſuch crooked lines , whoſe cur- 
vature is equal , or uniform and regular ; being 
one , or more lines, according as by our cons 
ceptions they are continued , or dngotnes | 
And 
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And as a continued rectitude , ſuch as is in 
right lines, 13 moſt inconfiftent with the na- 
ture of an angle, ſo what ſhould be judged 
more accepting of the nature 0: angularity 
thea curvature is., being thereunto contra- 
rioully oppolite, and by all confeft moſt what 
to be ſo, ſaving in the aforeſaid caſes when 
curvature is equal , uniform , or regular. But 
why thonld equality , uniformity ; or regula- 
rity of curvatures, be ſo urged in the concern 
ot angularity , by none of which is angularity 
either promoted , or hindered ? For there 
cannot be greater equality , uniformity, or 
regularity, then is to be found in Rettit1de as 
wellas angles, in right lines as well as Circles; 
the things conſtitutive of the nature of an 
angle, being things quite difterent from them , 
Viz. inflexion or inclination and concurrence; 
which are indifferently found in all curya- 
tures equal and unequal , uniform, or not unj- 
form, regular, or irregular : and befides are 
inſeparable from them : curvature and a con- 
current inflexion , or angularity being but as 
two notions of the ſame thing , confider2d 
as under ſeveral reſpects : Yiz: curvature is the 
8#|ection of a line confidered as one : the ſame 
being angularity and inclination , when from 
any. point of the curvature the tame lihe is 
conſidered as two: ſo two concurrent right 
lines are ſaid to be one crooked line 7 but 
f - ] when 
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when a right-lined angle is ſaid to be contained 
by them , they are then contidered as two from 
the point of their incurvation , or inclination : 
and equality , and uniformity , and regularity 
of curvature implying equality , uniformity 
and regularity of inflexion , or inclination , 
it is ſo far from concluding againſt angula- 
rity, that it inferrs it with an additament , 
Vis. of equal angularity , uniform angularity, 
and regular angularity ; as might be at large 
declared in the ſpecial properties of ſeveral 
crooked lined figures. And in ſeveral uniform, 
and regular crooked lined figures, there are 
ſome ſpecial points, offering even to view and 
ſenſe a clear ſpecimen of a more then ordinary 
angularity , without any ſuch loud calling 
for the ſtrong operations of the mind; as 
the vertical points in conjugate figures, in 
parabola's, and the extream points of either 
axes, in ellipſes, and the like, And in the 
definition of a plane angle, all the inclina- 
tion ,. which 1s required in the concurring ſides, 
15 only , that their inclination be un in $04 
z. ec; ſo as the fides make notone and the ſame 
right line, as it is generally underſtood : howe- 
ver ſo far are we from impoſing upon any 
againſt their judgements , this ſpecial ſort of 
angles, that we readily acknowledge , if the 
words ws is" 15/4«» 11 the definition of a plane 
angle , be forced from the commonly m— 
Gl 
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ſenſe, of the ſides notlying in the ſame right- 
line, to fignify the non-coincidency of the 
production of the one fide with the other 
then according to that gloſs upon the de- 
finition of plane angles, this whole ſort of 
angles is to be rejected ; wherein every one is 
freely left to his own judgement ; the difte- 
rence being a queſtion and quarrel about 
words, more then matter, and not concer- 
ning the preſent controverſy. 

However from the whole it out of Contro- 
verſy appears, that re&to-concave angles of Con- 
tatt are true angles, contained under two in- 
clined fides, concurring : alſo that ultradia- 
metral concavo-convexe angles of Contact, 
whether leſs equal , or greater then two right 
right-lined angles are true angles. for the 
hides are inclined and concurr : of their con- 
Ccurrence can be no doubt : and that they are 
inclined muſt of neceſſity be yielded , ſeeing 
they neither lye in rectitude , nor which to 
ſome might be a cauſcle(s ſcruple , the one in 
the production of the other : ſo as their an- 
oularity is clear beyond all doubt : the incli-/ 
nation underſtood: in the definition of an angle 
being generally any politure of one line with 
regard to another in the ſame plane , fo as 
both neither” fall in one right line , nor be 
ſituated parallel one to another, nor under 
ſach a manner of oblique extenſion , as may 
i | I 2 ren- 
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render their concurrence impoſſible : it is not 
only the oblique pofiture of one line in refe- 
rence to another , as contradiſtinguiſhed from 
perpendicularneſs in acute and obſuſe incli- 
nations: but ſuch is the comprehentivencſs. of 
its ſeaſe, inthe preſent acceptation , that every 
perpendicularneſs it {elf is taken {or an inclina- 
tion. 

So likewiſe it cannot reaſonably be denyed 
but thoſe ſpecial angles of Contact , which 
are the chief ſubject of this preſent con- 
troverly, I mean recto-convexe angles of Con- 
ract, arc truly angles ; except either the in- 
clination of their tides, or their concurrence 
could be callcd in queſtion ; nothing elſe being 
requiſite unto the nature, or comprized in the 
definition of an angle : and the like is to be 
Judged of all other concavo-convexe and con- 
vexo-convexe angles of Contact. But you ſaid 
that in the rc&to-convexe angle of Conta&t 
the right-line tangent and circum{erence make 
no angle , becauſe the tangent is not incli- 
ned to the circumſerence, but coincident with 
it. What myſtery of reaſon , or force of Argu- 
ment {ſhould be in this deduction ? if you ſay 
it is coincidence, you mean by non-nclination; 
I readily yield , where two lines become coin- 
cident , their former angle is thereby extinct ; 
as thereby they come under the conſideration 
but of one line: as when two right-lines, or 
two 
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two ifoclitical crooked lines, are, one of each 
of them , ſo moved about the angular point, 
till the two lines become one. But where is any 
ſuch coincidency between' right-line tangents 
and circumierences ? or what poſlibility is 
there of any ſuch coincidency : a crooked 
line and a right-line may no doubt be com- 
menſurate, or proportionable in length , but 
in polition it is impoſſible : and it we ima- 
vine the tangent bowed to ſuch a coincidence, 
then it is not apy longer a tangent, or 
right-line , but a circumference. And though 
as you urge , a right-line circumduced about 
any middle point in the fide of a regular po- 
lygone , at laſt becomes coincident with the 
fide, and looſes all inclination and angulari- ' 
ty with the fide ; what doth that concern , or 
how doth that prove the non inclination of 
the tangent to the circum{erence ; your [clves 
ſometimes in every point , ſave only inthe 
point of Conta:t acknowledging 'an inclina- 
tion; andas is elſe where hinted, in the point 
of Contact alone , and abſtractedly, the incli- 
nation it ſelf, which is the habitude of the 
concurring inclined fides , is not to be ſought , 
but only the particular termination of their 
inclination there. But you will fay , it is 
non-ſecancy which is meant by this coinci- 
dency : and what I pray is that more. then 
the Lateran bells to the concern , or conſti- 
Wz—== 20 -— 
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tution of angles ? Are there not many regu- 
lar curve lines produced , ſome infinitely 
without Section , in which eſpecially the cir- 
cumferences of circles, you are pleaſed ſome- 
times every where to think you have cauſe to 
imagine an angle. It were mzet to know rhe 
Meaning of ſuch odly connext terms, belore 
reaſonings upon them be regarded in queſtions 
pf weight. 

That the Conta& of the angular fides, is as 
different from coincidency , as from ſecancy , is 
moſt unqueſtionably: apparent in angles of ſuch 
ſides ,as are capable of all three, Ys. _—_— 
ſecancy , and coincidence. For example 
hg. 16. let there be two Arches of equal Cir- 
cles DAF and BAC. touching one another in 
the point A. Ifthe arch DAF be circumduced 
about the point A as an unmoveable center z 
at after an infinite ſucceſſion of ſecancies , at 
laft all will terminate in a manifeſt coinciden- 
Cy , and the arch AF be coincident with the 
arch AB , and the arch AD be coincident with 
the avch AC. So as ſecancy, Contact, and 
coincidency are diſtinguiſhable one from ano- 
ther with as much caſe and cleareneſs , as an 
odde number from an even. Bur if it be urged, 
that you aſſert not a coincidency between the 
arch. DAF and the arch BAC, but only that 
GH. being a right line and rouching hs arch 
BAC in the point 4, that I ay the right line 
GH 
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GH and the arch BAC are coincident. The 
vanity of this may be evinced ; in that by the 
ſame reaſon it followes , that the right line 
GH muſt be coincident with the arch DAF, ' 
and ſo the arch DAF coincident with the arch 
BAC ; the contrary of which is above-ſhewn 
and confeſſed : and befides hereupon 
ſhould two arches BAC and DAF being con- 
vexo-convexely polited , and the right line tan- 
gent GH beall coincident ; which I leave for 
others to ſay rather then my ſelf. 

When a right line tangent and many crooked 
lines of different curvatures, all touch together 
in one and the ſame point, asin hg. 13 ; you 
ſay , though without the angular point of Con- 
tact the ſides are variouſly divaricated one from 
another , yet in the point cf Contact , they have 
not ſeveral inclinations , for you ſay they have 
no inclination at all. The truth is the angular 
point of its ſelf is not capable of inclinations, 
nor for the indiviſfibility of its nature can by 
any poſſibility comprehend them : yet thatlines 
concurring in one only point , and preſently 
aſter receding each from tae other , {nould not 
be inclined each to other in or atthe point of 
their concurrency , whether it be by Contact, 
or Section , though in the caſe of Contacts the 
inclination be leſs, then can be expreſſed by 
the inclination of any right-line upon a right- 
line, is abſolutely unconceiveable, there being 
al I 4 no 
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no lincary coincidence, but only of one point 
betwcen them. For as elfe where, in the ſame 
plane, nei:her of point to point, nor of point 
to linc, nor of point to plane can be any in- 

clination : but in the preſent caſe of plane an- 
gl &5 , inclination muſt be of lines, and may be 
of them ia the very point of concurrence ; or 
elſe {rom the point of concurrence they wool 
not part ſeveral wayes: for it 15 their diverſe 
incl ination at that point, which makes their 
depa rture one from another when they depart 
from thence. And as even in the angular point 
of right-lined angles the lines have the {ame in- 
clinations as elſe where , foin ail other angles, 
fave only ſuch angles of Contact , as arc leſs 
then the lzatt right: lined angles , 'by drawing 
rioht- lined tangents to the arch, or arches at 
the anguiar point , is ſhewn in right-lines, 
either the very inclication of the ples. . Ii af 
rather at tae angular point, or elſe the leaſt 
right-lined inclination, which 1s greater, or 
the greateſt rizht-lincd inclination , which is 
leſs: for th 2u2h they may difter much in their 
diftance and div arication gne from another, 

without the pcint of their concurrence ; in the 
point of their concurrence , without much 
abſurdity , kncy may bg laid to be equally di- 
tant, z. e. not at all diſtant there one from 
another , for tnere they are not indeed at all 


diſtant any of them from the reſt ;* yet it doth 
not 
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not hence any way follow , that inlike man- 
ner it may be ſaid of them without abſurdity , 
that in the point of concurrence they have 
cqual inclinations , z. e. no inclinations one 
to another: for though in the point of con- 
CUrrence It 1s truth , they have no diſtance , 
yt it no wayes as may appear to thoſe that will 
conſider equally follows , that they ſhould 
there haveno inclination, 

Betides , that the urging of the coincidency 
of the ſides in recto-convexe angles of Con- 
tact is moſt directly oppoſite to the nature and 
properties of the ſpecial lines under which ſuch 
angles ar: contained. For, tis the ſpecial 
propertie of ſome lines that they can touch, 
but they can no way be coincident ; as Arches 
of unequal and unlike curvature : and a right- 
line and a crooked line : ſome can be coin- . 
cident, and can no way touch, as right lines : 
fome can both ; as Arches of equal and an- 
ſwering curvature , which ſet concavo-con- 
vexely, and citradiametrally cannot touch , 
but will fall into a coincidence : but poſited 
convexo-convexely , cannot be coincident , but 
may con{truct an angle of Contact. 

So as the chimera of the coincidency of the 
ſides in re&o-convexe angles of Contact , if 
perſiſted in , is worth laughing at, and like 
his Philolopky who when every one was at 
his high Layolta's , denyedthe poſlibility of 
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motion in the world : But to juſtify the non- 
inclination of the fides againſt the eye and 
reaſon , this horridly dittorted Monſter of 
their coincidency was introduced. Indeed if 
they be coincident they make no angle ; But 
it will cramp the underſtanding of an Oea;- 
us to declare how either a right-line , or a 
crooked-linz , touching another crooked- 
line in one only point and no more , ſhould 
ever be conceived , notwithſtanding to be 
coincident with the production of the 
other crooked-line, whether the tangen- 
cie of the crooked-lines be concavo-con- 
Vexe , or convexo-convexe , Z. e. the one 
within the other, orelſe the one turned away 
irom the other. Bat you'll lay , you aſlert 
coincidency only in the point of Contact. 
I anſwer, thar's frivolous , not to ſay ridicu- 
lous and impertinent; for coincidency in the 
preſent queſtion of angles i is taken as oppoſed 
to inclination , which is an aftection and pro- 
priety of the concurring fides of the angle , 
not only of the angular j point taken by it ſelf 
abſtractedly. As inclination cannot be in a 
point, though itmay be at a point, ſoa point 
cannot be ſaid to be inclined unto a line , eſpe- 
cially it ſelf being in the ſame line ; it may 
be ſaid to hold ſuch and ſuch a diftance from 
the line , when itis without it , but not tobe 
unclined unto it. And it the being of the po 
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of Conta&t , generally as a point of the one 
ide”, in the tangent line , as in the other fide, 
whether righc , or crooked , make a coinci- 
dency deftroying inclination ; then all inclina- 
tions and angles whatſoever are deſtroy'd ; 
and every where will be a coindiceney, for 
that is common to every angle to have the an- 
eular point ſtill common to both fides : and 
the ſecant angles might as well be ſaid coin- 
cident, as the tangent angles, For what you 
lay, that it istangency as oppoſed to lecancy, 
that you mean by coincidency ; I anſwer the 
elofle is improper and beſides the anvil and 
tangency undenicd , but in this caſe imperti- 
nently by you allcadged , till itbe proved that 
tangency in on: only point, and no more , 
doth quite annul and deſtroy the inclination 
of the lines ) though on both ſides of the Con- 
tact clearly receding the one from the other : 
till which be done happineſs to my friend and 
no longer. 

I might adde that it is Touching which 
is only mentioned in- the dehnition of plane 
angles ; but I ſhall diſpatch all by ſetting the 
caſe before you in this Diagramme in hg. 12- 
if the right line BA touch the arch LA in 
the point A and theright-linc LB be ſo drawn 
as to rouch the arch LA in the point LI, here 
now is a plane on every fide bounded by two 
right-lincs, Yiz. BL and BA and one n_ 
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ed-line , Yiz. the arch LA. That LBA is, 
an angle will not be doubted : and becauſe 
the three lines perſetly bound in and limit a 
plane on all tides ; the Arch LA can ncither 
b2 coincident with the right line LB , nor 
with the right-line AB, and in the angle 
LAB , the lizes LA and BA ; and in the 
angle ALB, the lines LA and BL concurring 
without coincidency , and without lying in 
the ſame right-line, orthe one, ſo much as , 
in the producti>n of the other; inclination , 
and fo the true nature of an angle , cannot be 
denyed them ; according to the moſt ſevere 
limitations and hardeſt oloſles , that can with 
any reaſon be deduce] from the dehnition of 
a plane angle. And to make all clear let a 
Paper, or other plane be cut in the form of 
the mixed-lined Triangle ALB and the wildnefs 
of queſtioning the angularity of the two recto- 
convexe angles of contact LAB and BLA 
will be clear to all perſons both rude and learn- 
ed. I take it therefore for granted ; thar , all 
ſuſpicion of coincidency and non- inclination | 
in whatſoever pertinent ſenſe , of Conta&t-an- 
gle ſides, being evicted and ſent of the {ccne, 
all re&o-convexe angles of Conta@ are truly 
angles. 

To paſſe now unto another of your Theſis's 
in which you p-remptorily conclude Retto- 
corvexc angles of Contact to be ceyoyd of all 

quan- 
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quantitativeneſs ; when I urge their quantita- 
tiveneſs, I mean not that they can at plea- 
ſure be devided into parts in any given and 
limited proportion , or by a mathematical ho- 
mogeneity holding any proportion with the 
Angle of Wmnact « devided ; only that from the 
angular puint between the tides of the leaſt 
Recto-convexe an,le of Contact infinite other 
line: may be drawn, dividing theangle, though 
heterogeneally. Anu cer rainly its being an an- 
ole of Contact cannot in the leaſt prejudice its 
quantitativeneſs: for it is moſt apparent that a 
convexo-convexe angle of Contact contained 
under Arches of egual curvature , may be di- 
vided into two mixed-lined, 7. e. recto-con- 
vexe angles of Contat , which hold propor- 
tion of equality One wh another, and each 
of them is in ſubduple proportion to the CON- 
VEeXO-CONVEeXxe angle of Contat , which was 
divided : and infinite numbers of Contact-an- 
oles of ſzveral forts may be adjoyned one unto 
another , diftin&t in their ſituation , without 
drowning and extinguiſhing one” another and 
each lying without the other : which 1s. not 
true of indivihbles when they are adjoyned 
to, and touch one another. Beſides the re&o- 
concave angle of Contact is greater then the 
grcateſt right: lined angle , at the angular point 
of Conta&t having a maniteft inclination of 
the hides; for concurring , they neither arc. one 
right- 
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right-line , nor one crooked-line. Moreove! 
ultra-diametral concavo-convexe Angles of 
Contat may be equal to two right right-lined 
angles, or greater ſometimes : As in fig. 12, 
i: the two Circles FAH and ADK be equal 
and touch in the point A, and AK be dia- 
meter : and AR be another Arch falling 
beyond the diameter AK and beyond the right 
line tangent AB: it is manifeſt that the con: 
cavo-convexe ultra-diametral angle of Conta& 
DAH is as to the receſſe of the fides equal 
to two right-lined angles : for the recto-con- 
cave angle of Contact BAH is equal to two 
right right-lined angles, deducting the recto- 
convexe angle of Contact HAS: and the recto- 
convexe angle of Contact BAND is equal to 
the re&o-convexe angle of contact HAS ; 
therefore the ultradiametral .concavo-convexe. 
angle of Contat DAH is equal to two right 
right-lined. angles: and therefore the ultra-' 
diametral concavo-convexe angle of Contact 
DAR is greater then two Tight right-lined 
angles. 20 

And then, what greater Monſter is diſco- 
verable in the doctrine of the quantitativeneſ's 
of the recto-convexe angle of Contact? it is 
demonſtrated that between the right-line tan- 
gent and the Arch which it toucheth , no 
right-line can paſle : z. e. the re&o-convexe 
angle of Contact is leſs then the leaſt right: 
me 
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linedangle : but why ſhould hence be inferred 
that the recto-convexe angle of Contat hath 
no true quantity ? you will lay , becauſe a right- 
lined angle is infhnitely diviſible intoleſs and 
leſs parts , and therefore muſt at lait be leſs then 
the recto-convexe angle of Contact , if the 
recto-convexe angle of Contact be a true an- 
ple, having truth of quantity. I anſwer, after 
all poſſible diviſions of a right-lined angle into 
parts of its owne kind, [ mean ſuch as are made 
by rightlines, the leaſt part is ſtill a right-lined 
angle; then which the recto-convexe angle of 
Contact is moſt fairly demonftrated to be ever 
leſs: z. e. the inclination of its fides is ever leſs : 
and the convexe arch will ill at the angle fall 
within : ſo as truly from thence may be interred, 
that the recto-convexe angle of Contact can ne- 
ver beeither a right-lined angle , or equal to it, 
or greater than a right-lin'd angle:but thatthere- 
fore it is noangle , and hath notrue quantity at 
all, becauſe it hath not the quantity of a right- 
lined angle, is a wild and perverſe inference, 
and elſe-where difproved. 

And why {hould the quantitativeneſs of the 
recto-convexe -angle of Contact be called in 
queſtion , becauſe it is demonſtrated leſs then 
the leaft right-lined angle ? If between the 
right-lined tangent and the arch a right-line 
could be drawn ,, then you would confefie the 
quantitativeneſs of it as undeniable : and _ 

Ot 
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doth not the paſſing of a thouſand crooked- 
lines from the angular point , between the fides 
of the recto-convexe angle of Contact , as well 
prove its quantity and diviſibility , as the paſ- 
ting of one right-line between them could : 
there being equal force of proof from the one, 
as from the other? And when a right-line 
& twoequal Circles, all three touch in the ſame 
point ; there are two equal recto-convexe 
angles of Contact adjacent the one continuedly 
to the other, and fituate the one without the 
other: which in indivifibles is impoſſible. And 
when the queſtion 1s of the quantity of angles , 
what is it we enquire , but only , what 1s the 
inclination of the tides, eſpecially at the angu- 
lar point? And in recto-convexe angles of Con- 
tact, the anſwer is; there 1s no inclination at 
all as ofa right-line to a right-line , but only 
as of a crooked-line -to a right-line- : that 1: 
were wildneſsto ſay ; becauſe in r<cro-convexe 
angles of Contact , there cannot be the inch- 
nation of a right-line to a right-line , that 
therefore- the ſides meeting and parting one 
from another , and not lying both in a right- 
line , do make no inclination one to ano- 
ther. 

And ſecing the convexo-convexe angleof 
Contact contained under two Arches of equal 
curvature is dividable mto two equal parts by 
a common right-line tangent to them _ - 
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the quantitativenes both of the convexo-con- 
yexe. angle of Contat , and of both the reto- 
convexe angles of Contatt,clearly appears ; 
though the quantitativenes of every one of them 
be demonſtrable to be leſs then the quantity of 
any the leaft right-lined angle whatſoever : be- 
caufe right-lines cannot contain a leſs angle 
then 38 agreable to the inclinations they polii- 
bly can have one to another : whereas in crook- 
ed lines generally , theſe are the conſtant pra- 
perties of curvature ; though the angles of coin- 
cidence,or curvature,as we for method, brevity 
and diſtinction ſake named them,may be very 
unequal one to another, according to the de- 
grees of the inflexion , inclination and curvatu- 
re; yet canſtantly the angle on the concave fide 
from any point of the curvature manifeſtly if it 
be equal , uniform and regular, is ſtill greater 
then any the greateſt acute , right , or obtuſe 
right-lined angle : and the angle between the 
convexe arch and a right-line tangent , at the 
{ame point, is conftantly leſs then any right- 
lined angle: and yet either may be mace ſtifl 
inhnitely leſs, or greater, the reo-convexe 
angle of Contat fill remaining leſs then the 
leaſt right-lined angle, and the angle of curva- 
ture, or coincidence greater ſtill then the 
greateſt right-lined angle : which is as much as 
to ſay, that in curvatures the difference between 
the angle of curvature and two right right-lined 
K angles, 
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truth it cannot, .nor is in reaſon ſo to be ex- 
pected, but of neceſſity it muſt be a mixed-lined, 
Se. a reto-convexe angle : and is the refo-con- 
yexe angle of (ontact atthe ſame point. And 
that a recto-convexe angle of Contact , by no 
multiplicity can equal, or excecd a right-lined 
angle , doth notdiſprove either its angular na- 
ture , or its quantitativeneſs , both which are 
otherwiſe cleared , but it is rather a confirma- 
tion of the heterogeneal difference , which is 
between the angles of the one fort and the other. 
And in my judgement there needed no greater 
argument of the quantitativenefs of recto-con- 
vexe angles of Contact , then the abſurdity fol- 
lowing upon the contrary doctrine ; that the 
angle of a ſemi-Circle, and a right right- 
lined angle are equal, Y7z. The whole and 
2 part, the one being a mixed-lined and the 
other a right-lined angle ; and in the indeavour 


of coaptation , and being coapted on one fide , 


th2 cther fide all the way falls within , orwith- 
out the other , ſo as both the fides of the one 
angle are impoſſible to be coapted to both the 
fides of the other, nor will both lye within 
both the fides of the other. - And the angles of 
ſemi-Circles muſt either be confeſſed unequal 
in unequal (ircles, or the curvature of une- 

ual circumferences , be manifeftly againſtthe 


truth aſſerted to be equal. And if till they be 
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averred to be equal , its defired their equality 
ſhould be demonſtrated , and the way of ad- 
meaſuring their equality ſhown. 

But you will ſay, if recto-convexe angles 
of Contact be quantitative , why can they not 
exhauſt any other angle whatſoever contained 
under the very ſame fides; for poſſibly you will 
urge , that we {hould not queſtion the homo- 
gencity between ſuch angles? To thisI anſwer, 
without examining what homogeneity may in 
other reſpects be between them ; that a quan- 
titative and mathematical homogeneity can 
with no reaſon between them be imagined : 
becauſe the difference which is between them 
is a right-lined angle , to which all angles of 

Contact whatſoever are heterogeneal 3 and 
your ſelf will not aflert any mathematical 
homogeneity , or at leaſt proportionablenes 
which as to this purpoſe is all one between any 
re&o-convexe angle of Contat and a right- 
lined angle. As in hg. 18. let XAB be a recto- 
convexe angle of Contat, and XAF another 
re&o-convexe angle under the very ſame fides : 
and let AD be a right-line tangent upon the 
arch AF : therefore the re&to-convexe angles of 
Contact DAF and XAB being equall , the 
right-lined angle XAD 3s the difference of the 
re&to-convexe angle of Contat KAB and the 

other recto-convexe angle KAF under the di- 

varitation of the very ſame tides, So as it is 
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impoſlible to divide this , or any other angle 
whatſoever , which is not iſoclitical , to divide, 
I ſay , all of it into any numbers at pleaſure gji- 
ven of parts, which {ha!l be homogencal all of 
them one unto another : for how many ſcever 
be homogeneal , the angle of Contact , or that 
which is taken out of it, or that unto which 
it adh&1es, will have and make hetercgeneity. 
And it you ſay , how can recto-ccnvexe an- 
gles of Contact be ſaid to Le parts of ſuch con- 
crete and compolite angles, if unable by any 
multiplicity to exhauſt the compoſite angle ? 
omitting the anſwer that parts are ſometimes 
eſſential and of the definition , and yet by no 
multiplicity can equalize the whole ; as tour 
angles in the dehaition of a Tetragone , anda 
foot line in the dehnition of a foot Cube : I an- 
{wer chiefly , that where the int:gral is hete- 
rogeneal as here, and madeup, and properly 
and naturally reſoluble into ſeveral heteroge- 
neal parts, and connot be divided into any num- 
bers at pleaſure of parts all hemogeneal, there 
ſome parts may never be able by any multipli- 
City 10 equalize the whole , or ſome other he- 
terogcneal parts. And cl{s-where that under the 
lame coaptablc hides may be angles different in 
their ultimate kind in ſome farther reſpcas , 
though not without proportionableneſs in this 
inſtance, is moſt apparent among right-lined 
angles, by comparing a right right-lned = 
5G) 
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gle. and an acute righr-lined angle, and an 
obtuſe right-lined angle rogether ; which all 
receive their ſpecifick differences from the ſpe- 
ciack diflerences of their inclinations : in 
right right-lined angles the inclination being 
no more one way then the other , - no more 
from the angle tide, then to the angle hide, 
Sc. perpendicular: in acute angles the inclina- 
tion being to the angle fide : and in obtuſe an- 
oles the inclination being more eſpecially from 
tac angle j1de. 

And yet though we defend the quantitative- 
neſs of recto-convexe angles of contact we are 
equally obliged ro aſſert their improportiona» 
bleneſs to right -lined angles: nor will there be 
any difficulty i in anſwerin? that ſuggefſion you 
caſt, though in anothers name ; that a recto-con- 
vexe angle of Contact 1s in proportion leſs then 
a right lined angle, as being both homoge- 
neal ; and that by the multiplicity of the recto- 
convexe angle of Contact , an angle may be 
made equal to a right lined angle , or greater , 
only by changing *5 kind, Sc. into a right-lined 
angle; Viz. in the ſame manner, as an acute 
right- lined angle, being leſs — right, or 
any obtuſe right- lined angle , by its — 
city may with change of its br A kind 
come equal , or greater then a right, or any 
given obtuſe right- lined angle. To which may 
te anſwered , omitting what kind of diftin- 
K-23 tion 
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Qion it is which is between acute , right and 
obtuſe right-lined angles , as not pertinent to 
the _ controverſy - it would be well done 
to ſhew- what muliplex of any re&to-convexe 
angle of Contact , is equal to what right-lined 
angle , that fo a right-lined angle might, upon 
that proportion , be formed equal to , or leſs 
then the reto-convexe angle oi Contact ; con- 
trary to what has been clearly demonRtrated, 
and is generally by all conſented to in Geo- 
metry. Though acute and right right-lined an- 
oles are leſs then any obtuſe whatſoever that 
are right-lined ; however they hold propor- 
tion one with another : but recto-convexe an- 
gles of Contact cannot be demonſtrated to hold 
any proportion with any right-lincd angle, but 
clearly the contrary. And as by the divari- 
cations of the fides of an acute right-lined an- 
ole is made a Geneſis of a right and infinite ob- 
tuſe right-lined angle : there cannot ſo by the 
divarication of the ſides of a re&o-convexe an- 
gle of Contadt be cftected any Geneſis of right- 
lined angles, but only of recto-convexs mixt- 
lined angles, whoſe ſides concurre by way of ſe- 
icon: and betwezn which and the reto-convexe 
angle of Contact is no proportion, as there is be- 
tween the divaricated acute right-lined angle 
and the other right-lined angles created from 
that divaricacation. The reaſon of which is clear, 
lor that the re&o-convexe angle of Contact be- 
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ing demonſtrated of it ſelf to be leſs then any 
right-lined angle whatſoever,by the divarication 
of the ſides of , there are continually greater 
and greater right-lined angles added to it, ſo 
creating an improportionality between the one, 
and the other. 

The compariſon made between Cyphers and 
angles of Conta&t, to draw the one , as well 
as the other into the notion of nullities, is un- 
happy enough : for ſingle and ſeveral Cyphers 
are not greater, or leſs in power one then 
another (though they may make other f1- 
gures to be ſo) as the angles of Contact are, 
and may be made larger, or leſſer, and many 
of them one without or within another , con- 
tizuouſly and continuouſly conjoyned together, 
with enlargement , or diminution of their an- 
eularity ; which is impoſſible in indiviſibles, 
andunappliable to , and unintelligible of, mere 
nullities. 

That your Lemma is without exception , 
and without proof might have been admit- 
ted: Yiz. That two quantities by the ordi- 
nate application , or motion of a line, or 
rms , Increafing , or decreafing proportiona- 

ly, whether by a proportionality in the fame , 
or different powers , When the ordinate ap- 
27a , or motion attains the end , and 

unding term of the one quantity , it at the 
ſame moment reacheth 8& hath attained the 
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bounding term of the other , and when it 
hath pailed the one it hath paſſed the other, 
But the objection againſt the quantitativeneſs 
of the recto-convexe angle of Conta&, which 
you would hereupon found , hath no reaſon to 
expettthe like allowance. You fay , the right: 
lined right angle atthe point of Contact con- 
tained under the right-line tangent, and the 
diameter of a Circle , equally with the circum- 
ference intercepted , increaſcth , or decreaſeth 
by the motion of the diameter upon the point 
of Contact, as a Center; which is true and 
acknowledged : 'and whereas you ſay , that 
therefore when the diametcr leaves nothing ar 
all of the circumference in its circumvolution 
abour , un-run over , but attains the laft 
bounder and termination of it, jn the point 
of Conta&, then as the circumference is quite 
exhauſted and vaniſhed, ſo is the angle too : 
this alſo we acknowledge to be undeniable. 
But whereas when the diameter is come ſo 
near the right-line tangent in its circumvyo- 
lution upon the angular point of Contact , as 
to intercept nothing at all of the circumference 
between them , you then imagine ſtill an angle 
remaining , which you ſay, 1s cither the recto- 
convexe angle of Contact , or not leſs then 
it ; you herein forget the force of your own 
manufettly true: lemma , which you took ſo 
much pains to prove ; except againſt _ 

cal , 
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cal demonſtration you could diſcover a poſ- 
ſibility of dividing a recto-convexe angle of 
Contact by a right-line : for it is out of doubt 
and in Geometry, as above demonſtrated, that 
when the diameter in ſuch circumvolution 
intercepts nothing of the circumference between 
its ſelf and the right-line tangent , the dia- 
meter is then coincident , and the ſame right- 
line with the right-line tangent ; and of the for- 
mer angle therefore , hath left nothing at all, 
becauſe of the coincidency of the two right- 
lines , whole parts can in that pofiture have 
no inclination one unto another : and there- 
fore there i1snot ſo much as the leaſt angle of 
Contact, or any other angle whatſoever, left 
after this circumvolution : ſo as the whole 
Argumentation is a long arrow out of a ſtrong 
Bow , but quite beftdes the mark. 

It is aſeeming weighty objection that which 
is urged out of opticks , and the ulage in that 
{ſcience , to demonſtrate in conical figures , 
the angles of incidence and reflexion to be 
equal , only with _— to the right-line tan- 
gent , touching the figure in the point of inci- 
dence and reflexion , without ſpecial reſpect to 
the curvature in the conical ſection. But hereto 
without wrong , either to truth , nature, or 
that noble ſcience , may be upon good grounds 


anſwered. 1. That opticks is not pure Geome- 


fry , andobſtructed Rereometry , and maths- 
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maticks; wherein quantities , menſurations , 
and proportions are confidered merely as in 
themſelves without relation to matter , and the 
uſes to which in other faculties they are appli- 
cable: but in opticks, is an improvement of 
what in nature may be obſerved about lumi- 
nous and viſual beams , and luminous mediums 
and objets , by mathematical demonſtration 
and aſſiſtance. Now 2! Nature doth not tye 
it ſelf mm its wayes ſo ftrialy to an indiviſible , 
abſolute , vertical punctilio , that if it cannot 
reach , without impediments, that mathema- 
tical exquiſitenes, it will not act at all. If heavy 
things on the clive fide of an hill cannotdeſcend 
in a direct line towards the Center , however 
they will ſeek ic in the neareſt oblique line 
poſſibly they can , ſo long as the motion brings 
them nearer : all animals are not formed in 
the ſame mould , or with equal firength of 
Body , or vigour of ſpirit. So as in theſe opti- 
cal inſtances , the brave Authors fell not in the 
leaſt ſhort of their tack , when they had de- 
monſtrated the moſt equal right-lined angles 
which nature could caft it ſelf into, in the 
alledged caſes, Yiz. angles of incidence and 
reflexion equal, if compared with a right-line 
TO Aent at their point. For as elſewhere , they 
are but very few points in moſt conical ſe&ions, 
where , by a right-line, their angularity can 
be divided into equal parts: nature oy 
when 
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when it cannot attain its prime and general 
delign , which is a perfe&ion and abſoluteneſs 
in its work , it doth not therefore ſlugge and 
do nothing , but ſeeks to approach its firſt 
defign as near as poſſible : and that is in ma- 
king with right-lined beams equal angles re- 
ſpectively to the right-line tangents at the 
points concerned ; which angles ſo formed 
at thoſe points with reſpe& unto the right. 
line tangents , are as 15 elſewhere ſhewn , 
cither the leaſt of the greater right-lined an- 
oles, or the greateſt of the leſs right-lined an- 
gles : that in ſuch curvatures with great 
judgement the quality of the _ of inci- 
dence and reflexion, in beams paſling by right- 
lines, as affected for their direaneſs and ſhort- 
neſs, and as near as poſſible endeavoured by 
nature, is. in demonſtration referred to exami- 
nation at the right-line tangents of the ſame 
points ; an abſolute equality by right-lines to 
be made, being moſt what impoſlible , and 
that demonſtrably in ſuch curvatures : ſo as 
cauſeleſs was the exception which was made ' 
againſt the demonſtrations of the noble Per- 
ſpectiviſts : nor ſtood , either they , or nature 
in need of that improper , lame ſolution and 
help, by making re&o-convexe angles of 
Conta& to be neither angles , nor quanti- 
tative. 

The truth of the angularity and quantita- 
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veneſs of re&to-convexe angles of Conta&t thus 
aſſerted ; however, the reft of the things in 
this controverſy cannot be determined without 
a clear underſtanding of what homogenealneſs 
it is that is requiſite for proportionals ,, and 
which is mentioned in the definition of propor- 
tion. To bring our ſelves unto the right under- 
ftanding of which, know there are three wayes 
whereby one thing may be ſaid to be greater 
then another. 

1*, Improportionably and by the whole 
kind ; as 1n heterogeneals: in which ſometime 
the leaft of the one is ſtill , beyond all propor- 
tion, greater then the greateſt of the other: as 
the leaſt ſurface is greater then any line; for a 
longer line may be drawn in the leaſt ſurface, 
then any the longeft line , that can poſlibly be 
given: and ſo the leaſt body is improportio- 
nably, and heterogeneally , and by the whole 
kind greater then any ſurface: for bo the divi- 
ding , or altering the figuration of the leaſt 
body, it may be made, by its perimetry , to 
exceed the quantity of the greateſt ſurface, that 
poſſibly can be given: ſo a point, or a circle 
of a foot diameter, is ſaid to be leſs then the 
Whole world ; which is to be underſtood, as 
Py the whole kind , and without proportiona- 
bleneſs. And ſo I doubt not, but it will be con- 
tefled , that the leaſt reto-convexe angle of 
Conta&, is greater then the greateſt acute , 
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right or obtuſe right-lined angle : and the 
leaſt right-lined angle , then the greateſt re&o- 
convexe angle of Conta&t. : 

27, One thipg is greater then another infini- 
tely , or, if you pleaſe, indefinitely : ſo an 
inhnitely , or indefinitely inlarged live , is 
longer then any given line , without limi- 
tation , and ſo conſequenely without propor- 
tion. Or, 

3”- One thing is greater then another, rate- 
ably and according to the proportion , which 
they hold at the ſame ftandard , whereby they 
are after the ſame manner mcaſured , in the 
{ame kind in which they are compared. So one 
lenght, or line 15 longer then another , accor- 
ding to ſuch a proportion of length when both 
are meaſured as lengths at the ſame ſtandard 
upon an indefinite line ; and this , whether 
the lengths, or lines be , one, both, all, 
neither , or none of them. direaly , or indi- 
realy poſited , in right , or crooked lines ; and 
whether the one be a depth, and the other a 
height, or another a breadth, or a fourth a 
periphery. So one number is greater then 
another number, according to ſuch a propor- 
tion : and , though it is well known to be 
determined in Philoſophy , that numbers are 
of different kinds , yet for the proportion they 
hold one to another in their common nature , 
there cannot be denigd untg them the truth of 

at 
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2 mathematical and analogical homogenecal- 
neſs. | 
And as things are faid to be ſeveral wayes 
one greater then another ; ſo homogeneity 
wants not its ſeveral acceptations. What homo- 
encity is , is not at all any where expreſlely 
fined in the mathematicks ; but we are left 
atlarge, rationally to collect , what is by that 
Term in thoſe faculties tobe underſtood. The 
moſt uſual acceptation of the word homoge- 
neity in Philoſophy is to compare any diviſt- 
ble being with the parts into which it may be 
divided : thoſe things being ſaid to be homo- 
Sencal, which cannot be ſeparatingly divided 


| into parts of any other name , or nature then 


the whole is: as the lcaft ſeparable part of wa- 
ter is ſaid to be water; of wine , wine: and the 
ſcaſt ſeparable part of a line, a line : ana thoſe 
things are {aid heterogeneal , which by poſſtbi- 
lity may be ſeparatingly divided otherwiſe ; 
Viz. into parts of different name and nature 
from the whole. All which, as appears , hath 
its dependance upon the fimilar , or diflimi- 
lar natures of the whole and parts. So all ſo- 
lids, ſurfaces , lines, and plane angles may be 
ſaid to be homogeneal ; for by dividing and 
ſeparating them part from part, every part of 
the ſolid 15a ſolid, of the ſurface a ſurface, of the 
line a line, and of the plane angle a plane ang: 
and by taking number in a large ſal ; Cvety 
FR 


part of a-number may. be faidto Pe EE 
Butthen if you deſcend lowers in numbers an 
angles , even and odde numbers, &c. and 
right-lined and mixed-lincd and crooked-li. 
ned angles will ſcarce beable, to:defend their 
homogeneity at this touch : for .Even numbers 
may. be- divided into parts that are odde.; and 
a tight-lined plave angle may be ſevered into 
parts whereot the ohe may be a reRo-concave 
angle of a ſemi-cixcle , the .gtheraretv+con- 
VEXE angle of.coatatt ;. of which: laft mentioned 
ſevered part you ſay, it is no angle, andthere- 
fore it muſt be heterogencal, : and we affett 
it heterogenea), becauſe & is impraportionable, 
and its quantity not menſurable > 
manner, that the quantity of rcight-lined an- 
les is meaſured. 45 ad 

And with reference to the fame acceptation 
twodiſtin& beings , being compared together , 
as to homogeneity. and heterogeneity , . 
are then ſaid to be homogeneal., 'w 
having the ſame name and nature, the-one 
may be the ſevered part of the other , or both 
topether the ſevered parts of an integral of the 
fame both name and nature. Soall ſolids are 
homogeneal : all ſurfaces : all lines: all plane 
angles and all numbers whatſoever. 

But ſometimes allo in an abuſive accepta- 
fion , the agrecing , or diſagreeing of things 
m ſome general , or ſpecial kind and _— 

_ 


_ for a certain kind of homoyencity-or 
©t city among them : ſo bodies':and 
ſorfaces 'and lines in reſpect of their common 
aprecing in quantity , continuity , longitude, 
latitude and profundity , arc homo- 
geneal ,' partly heterogencal : fo numbers in 
refpect of their general quantitativenels, parity, 
imparity , ſymmetry and a ſymmetry &c. Are 

_ homogeneal, -partly heterogeneal ; and 
Jololid , ſpherical, and plane angles, and all 
their ſeveral kinds are partly homogeneal , and 
partly heterogeneal. [4 Þ 
''- So as from any of the former acceptations 
tis noway poſhble to determine what is that 
-mathematical- homogeneity which is cyery 
'where hinted unto us in the d:tinitions of pro- 

rtion ; for the bolting forth of which we 
ſhall be conftrained of neceſtity to betake our 
ſelves to another courſe , in the queſt of which, 
'It 15 not likely but we ſhall meet with fome 
abftruſeneſs and difficulty, 

To make therefore an Eſſay ; proportion 
being the habitude of the compared magni- 
rudes according to quantity , it is an homoge- 
Neity in quantity- which 1s only herein requi- 
red; not an homogeneity in ſubſtance , qua- 
lity , fite , or other kinds and manners of being: 
for heterogeneity in any of thoſe other re- 
ſpeas, as ſubſtance , quality, fite, or other 
Einds cf being , doth not hinder , but they may 

| not- 
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notwithſtanding be one proportionable to ano- 
ther, if any quantitative homogeneity be to 
be found amoneſt them. So the heterogencity 
of figure and fieuration , Which is between a 
Circle , pentagone,, ſquare, triangle , ſurface 
of a pyramide , &c. Hinders not , but they 
may be compared and hold proportion in re- 
ſpect of their Area's and luperhcial contents * 
wherein they retain a quantitative homoge- 
neity : and thoſe of them which are meerly 
bounded planes, alſo have a homogeneity in 
reſpe ct of their perimetries , or the like quan- 
tities which thcy hol in common. So crook- 
eines and recitude are different kinds of pott- 
ture, and make an heterogenciry.in ſituation ; 
yet a right-line and 4 crooked-line , hold Rill 
a quantitative homogeneity , in reſpet of 
their longitude an4 extenhon. So the ciff:rent 
politures of the ſurizces in a ſphare, andin a 
cone, and ina plate, hindercth not their ana- 
logv in Area and quantity. 

But further to p: arſue this diquiſition ; though 
It be homogeneity in rn { which 15 hernia 
und zrſtood yet It is uv:.the being quantities, 
or magnituces in gcncral taat doth make UP , 
or can "compleac the homogeneity hinted in 
the definition of proportion : ſor then lines, 
and bodies, and numbers , and lurfaces, being 
all of them magnitudes and guaatities , there 
lhould be a proportionablenes between lines 
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and bodies , bodies and ſurfaces, ſurfaces and 
numbers ; which in ſuch a general-homogeneiry 
it were vanity to look for. In like mannzr,though 
plane , ſpherical and folid angles be all angles, 
yet I think there are very few , that becaule of 
' that their general homogeneity will expe& a 
proportionablenes _—_ them. 

Befides as little neceflity is there of reſtrai- 
ning this homogeneity of magnitudes , unto 
their very laſt, and in every reſpect , ultimate 
kinds : except you will underſtand it to be in 
reſpc& of ſome indefinite , moſt pure abſtra- 
Red quantity , in which the compared magni- 
tudes are to be each of them meaſurcd. For 
though ſome referr all numbers unto quantity, 
diſtinguiſhing them into ſeveral kinds, not oniy 
from their parities and imparitics , with all their 
variations thereupon , but making every number 
to be of a different kind , recciving, its ſpecifica- 
tion from the laſt unite ; as ſome alſo reterr unto 
- any, all lines, which they diftinguith into 

everal kinds, &the like ſpecihck diftinCtions 
are made by others of ſurfaces and bodies : yet 
between proportionals, for their homogeneity, 
3s not , we conteſle , in this ſenſe required , that 
both magnitudes be of the very ſame ultimate 
kind : for hyperbolar , parabolar , elliptical , 
circular arches , and right-lines are homogeneal 
in length , extenfion , and as lines , ſo holding 
analogy , though in reſpect of reftitude and 
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curvature , and their ſeveral kinds of curyature 
they be heterogeneal. So all numbers, even, 
odde , commenturable, or incommenſurable » 
however, as aboye is ſaid , heterogeneal , yet as 
multicudes and numbers in general, and the ac- 
counts how oft an unite and its parts is poſited, 
or how far in account is proceeded , whether re- 
trogradely or progreflively from an unite; ſo, 
all numbers are homogeneal, holding mutual 
analogy one to another. So notwithſtanding the 
dittinction between acute , right , and obtule , 
right-lined angles , all truth and exquifitenes of 
proportion , as the meaſure of their quantitative 

iclation , is moſt apparent amoneft them. 
Which avain aoth further ſhew unto us 
what and how great is the difficulty of limi- 
ting the homogeneity expreſfled in the defini- 
tion of proportion; ſo as neither to fet it uſe- 
leſly roo high , nor fink it lower then is neceſ- 
fary for proportionality. For right right-lined 
angles are proportionate , one to another , 
but there can be amongſt them no proportion 
of incquality : and no given acute right-lined 
angle can have fo ſmall a proportion to any 
icute right-lincd angle , as it may have and 
hath to a rizht right-lined angle, or to any 
obtuſe right-liced angle : and though all even 
tmmbers hold analogy and proportion one to 
awother , yet even numbers arc not capable of 
al diverſities of proportion 3; as in uneverl 
L 2 num- 
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numbers, duple and ſubduple proportions are 
imp-ſſible: nay numvers in general, I mean 
unbroken and integral numbers, are not capa- 
ble of all kinds ot analogy ; as particularly not 
of ſuch proportions as arc aſymmetral. 

But not to be nice in my thoughts to my 
friend, Inever in this point and queſtion under- 
ſtood any other thing to be meant by homo- 
geneity 1n the gennition of proportion , then 
a meuſurablenes of the quantities oi two, or 
more magnirudes in the t2me indennite quanti- 
ty for kind, as the meaſure of their quantity 
and of the quantity ot all their homog:neals, 
the menſuration thercin Kill bcing according 
to that ſame kind oi quantity of which the in- 
definite quantity is. And ſo proportion is the 
rate and habitude , whichthe rateable magni- 
tudes hold mutually one to the other in reſpect 
of the ſame way ct meaſuring their quantities, 
or in reſpect of the ſame kind of indefinite 
quantity 1n which their quantities are mea- 
ſured. And upon this gloſs as the truc and gc- 
nuine meaning of this mathematical homoge- 
neity , I ever unde:{tood that poſtulate to be 
foundea in which 15 required and granted , ſo 
to multiply any given quantity , as to exceed 
any other given qguanity whatſcever of the 
ſame kind. For if that menſurablenes in the 
ſame indefinite quantity , as a meaſure, and 
according to that ſame kind . of quantity - 
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- which the indefinite meaſure is, were not the 


very thing dehigned by mathematical homo- 
geneny, the matter of the Poſtulat were not 
tit to be granted without proof: for it is becauſe 
they are "meaſured i in the ſame indefinite quan- 
tity for kind, and according to the ſame kind 
of quantity , z. e. they have the very ſame way 
of mea aſuring in the ſame indefinite quantity 
(which is their homogeneity , by neceſſity of 
conſequence creating Aa proportionablenes be- 
tween them ) that "the lels by multiplying 
may be made greater then the greater , and 
the greater by a continual cutting off ſtill more 
then half may be made leſs then the lefs. 

And though hereby homogeneity an4 pro- 
portionablenes be not made to be the very 
ſame thing, however in the mathematicks , 
where the phyſical natures of things are not 
inquired into , the one by a neceſl; ry confe- 
quence doth immeliately flow from and 1s 
annexed unto the other ; and becauſe of their 
necetfary connexion , in uſuai ſpeech and ac- 
cepcation , the on2 may be aliowzd to be taken 
for the other. And when in the dehnition of 
proportion , proportion is {aid to be the mu- 
tual habitude of magnitudes of the ſame kind 
according to quantity, or if you pleaſe multi- 
plicity ; The meaning is no other, burthat pro- 
portion is the mutual habitude of magnitudes, 
which have their menſuration after the ſame 
L 3 man- 
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manner , according to quantity, or multipli- 
City; taking the word multiplicity in a larg: 
ſenſe : 1.e. according to the quantity and mul- 
tiplicity , which they have each to other in 
the ſame indefinite quantity and meaſure , 
upon Which they are in the ſame manner and 
according to the ſame kind of quantity mea- 
ſured. However in natural Philotophy tor very 
weighty reaſons homogeneity and proportio- 
nablenes are to be acknow!edged ot- very di- 
fant and different natures. So I preſume in 
Mathematicks it would be taken tor a folx- 
ciſme to ſay a body and a line were homo- 
gencals and of the ſame kind, becauſe all ſe- 
parable parts of each azrce in their being all 
of them continuous quaatitizs ; though in the 
Phyhological ſchool that the, do concenter 
and meet in the ſame concrdl 2 Pature is not de- 
niable; and ſo they may carry a ſ{zzming ſhadow 
of homogeneity , fo far as homogeneity may 
be abufively wrefted to denote any luc -h com- 
mon agreement in agcneral notion and nature. 
So it would bs a folzxciſme in Mathematicks 
to ſay, that a ſolid angle. a ſpherical angle 
and a plane angle were a:l homogeneal , be- 
cauſe they: are all anclcs and every ſcparable 
part of each is an ang!c : but toprove Mathe- 
matical homog cntity , the menſurablenes of 
the quantity of the compared magnitudes in 
the ſame ince inite cuantity , or meaſure for 
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kind , and according to the ſame kind of quan- 
tity with the indefinite meaſure 1s to be made 
out: for that all are quantities , or all angles, 

makes them nor in the mathematical ſchool 
homogeneal ; except by reaſon of rhis men- 
ſucability of the quantity of both in the ſame 
indefinite quantity , or meaſure, according to 
the. ſame kind of quantity , the leſs by multi- 
plying can be made greater then the greater, 
and the greater by div iding leſs then . leſs. 
And indeed this is the true homogeneity , not 
denoting a general conveniency 1n their natures 
in reſpeR of ſom: abſtracted notion , but ra- 
ther a ſpecial idzntity by reaſon of theix men- 
ſurablenes in the ſame ſubſtrate kind of quan=- 
tity and-meaſure , only with difference , or 
proportionablunes of magnitude between both 
the w holes , andall the leaſt, or greateſt , pro- 
per, /.e, homogeneal parts of each : as if one 
be aline, fo 15 the ocher, andthe greateſt and 
leaſt proper , z. e. homogeneal or homome- 
tral parts of cach are linez and proportionable 
to either. For , it bztides the menſurablenes 
of the qua! itiry of the compared magnitudes 
in the = indefinite quantity , or meaſure , 
be not alſo added that condition . that in that 
indefinite quantity , or meaſure they are allo 
menſurable according to the ſame quantity for 
kind , of which the indefinite meaſure is, and 
ſo conſequently proportionable one to another ; 
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by nothing w ill it vet be _ minabls , whether 
all angles be not 'homozeneal : for in every 
angle, th ough of ſeveral Fade , every part of 
bach angle is an angle : nor will it be deter- 
minable , whethcr ail continuous quantitzes be 
not homogeneal ; for crcry part even of hete- 
rogeneal continuous qua..tities 15 a continuous 
quantity : nor will it be determinable whether 
all numbers be not homoceneal ; tor that all 
numbers are of the tame ind wilt be ſound 
a doctrine of very hard Gigeftion any where 
fave in the mathematic ichoo! : vet accor- 
ding to this expiication of mathe aria ho- 
mogeneiry , notwithſtanding rhe diverhty of 
their kinds in other philoſa; phical c onfider a- 
tions , they have in them % cl:ar mathcma- 
tical homogeneity : * and cven an unite, which 
in other parts of Philofophy 15 not paſſab! C 
ſor a rumber, w _ | fo within the verce 
of the ſame homog city; a5 will alſo all the 

parts of an unite, wh- Cher commenturable , 
or 11commse Army 't And this explization of 
mathem:t'ical homozcreity witl be allowed irs 
due right and ju Diicaion more en: aly , by 
thoſe who note how ihe rain matter and de- 
' fign of mathematical d-rnitions i; but exege- 
tical to clear upd what : mzant by the terms 
in thoſe (Ciea: -e3 vſ:d: for what other occa- 
ſton could ther2 be in the Mathematicks to 
12termeddle with homozenzity , but: to ex- 
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plain the noble points of proportion and pro. 
portionality. 

And yer though in machematicks there be 
ſuch a grand affinity betwezn the proportio- 
nablencs and homogeneity of magnitudes and 
in common ule an ſpeech the one may be put 
tor the other , yet as above the notions are 
ealtly diftinguithable by the underitanding: Y7z. 
two, Or more magnitudes are ſaid homogeneal 
chiefly | n reſpe & of the ſame w ay of meaſuring 
theni, or in reſpect of the ſame kind of inde- 
finite quantity in which they are both men- 
ſurable : but they are ſaia proportionable in 
reſpect of the mutual habitude and quantita- 
tive relation which is between themſelves 
upon ſuch their menſuration, inthe ſame way, 
or ac cording to the ſame kind of quantity. o 
all finite lines are homogeneal , as menſu:able 
in theſame indehinite line ; but that one hnite 
line is double to another is the habitude of 
the one to the other declared upon that men- 
ſuration. 

That upon the whole matter mathematical 
homogeneity doth not inſiſt only upon 1den- 
tity in | kind at large , or reſtrain unto iden- 
tity in kind at all points, and in every re- 
ſpe& and confideration ; but it is identity in 

uantity and therein particularly inthe man- 
ner of the menſuraticn of their quantities , in 


which the homogeneity of magnitudes is chiefly 
| lodged: 
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lodged: and that is that which I ever under- 
ſtood in thoſe words (according to -quantity , 
or if you pleaſe , rather quotuplicity) which 
are in the dehnition of proportion, viz. quan- 
tity and quotuplicity in the ſame way ot mea- 
furing. 

And if you urge here, according to this 
account I muſt conclude all incommenſars, 
bles to be heterogeneal ; I anſwer , not 1n the 
leaft : for though they may have no common 
meaſure , which can by pollibility exactly mea- 
ſure both orall, vet there may be a common 
indefinite a , 1n which cach may exactly 
meaſure forth its own quantity. As for example 
in fig. 24. Let A and B be incommen(urable 
lines, and DC. an indefnite line , beginning 
at D, and on the part of C infinitely produ- 
ced: from the point D in the line DC take 
the line DE equal to the line A : and alfo 
in the line DC take the line DF equal to the 
line B. here in the linz DC as a common in- 
dehnite meaſure of their homogeneity , the 
two lines A and B, though incommenſurable C 
have meaſured forth themlclves by the lines 
DE and DF. So in fig. 1.upon A the angular 
point of the right- lined angle BAC, as Cen- 
ter, draw the Arch dſe cuttins the line AB 
n the point d, andthe line AC in the point f, 
and the right-line Ae in the point e, fo 
25 the Arch df be incommenlurable to h 
AIC 
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Arch fe. Here the two right-lined angles 
dAf and f42 are incommenſurable , yet 
have a common way of meaſuring their quan- 
tity and proportion, Y7z. by Arches of Circles 
drawn upon the angular point , as center, 
intercepted reſpectively between the fides: as 
by the Arch dfe , the one being in that 
L:ch meaſured by the Arch, df, the other 
by the Arch ſe. So as by mathematical ho- 
mogeneity is underſtood an homometricalnes , 
or autometricalnes with the neceſſary conſe- 
quent of a rateablenes therein , without any 
neceſlity of ſymmerricalnes between themſelves 
at all. Forſtill, if in homogeneity beſides ho- 
' mometricalnes in the ſame indefinite quantity 
be nor alſo included , that the menſuration 
of both be according to the ſame kind of quan- 
tity, of which the indefinite quantity , in 
which they are meaſured, is ; a point anda 
line may meaſure themſelves in an indefinite 
linz , and a line and a ſurface may meaſure 
themſclves in an indehnite ſurface, and a 
ſurface and a ſolid may mealure themſelves 
in an indefinite ſolid. But true mathematical 
homogeneity is wken two,, or more quanti- 
ties being menſurable in the ſame indefinite 
quantity , or meaſure, and according to the 
kind of the indefinite quantity are by conſe- 
quence rateably , z. e. proportionably and ho- 
mometrically equal , or the one bigger yy 
rne 
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the other, not the on2 infinitely bigger than 
the other , as an infinite line 15 1:nger then 
2 finite line, for betw2cn ſuch it 1s acxnow- 
ledged there is no proportion nor mathema- 
tical homogenzity ; nor the one bigrer then 
the other by the whole kind, as every ſolid is 
bigger then any ſuriace , an4 every right-lmed 
angle then aay recto-convexe angle of Contact: 
and propocton isthe rate , or quantity of their 
mutual habitude in that their homogenetty , or 
homometricalnes: #. c. propor:10n 1s the rate , 
quantity , or account of thgir proportionality. 
And applying our' mins rightly to conceive 
of homogeneity as mathematical ; of neceſſity 
ſuch , .and no other can be the notion of it, 
thereby making two quantities to be rateably , 
7, e. proportionably equal, or the one bigger 
then the other, and according to their capacity 
and poſſivility in any ratc and proportion ſo to 
be conitituted an.l ſet out. For the genuine well 
known notion of homogeneity in general , what 
is it but that all and eachof the proper , z. e. ho- 
mogeneal parts , and the whole , fall under the 
ſame Denomination and nature , as if one be a 
line , all the re&to be lines, if oue be water , or 
ſtonz, or oyle , &c. all the reſt of the parts and 
the whole to be ſo alſo? Andin the mathema- 
ticks what is ſaid properly and homogeneally to 
be a part of any magnitude , but only ſuch leſſer 
magnitudes ſeparable from it as ars able to _ 
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ſure out, j.e.by their multiple to exhauſt the firſt 
magnitude ? For a ſurface isnot faid to be an 
homogeneally proper part of afolid : nor a line 
of a ſurface. And by ſuch meaſuring forth of the 
integral magnitude by its homogeneally proper, 
z. e. exhauſting parts, is not underſtood the ſym- 
metry of the parts, and whole, for the whole 
and its true homogeneal parts , may be incom- 
menſurable ; but that which is underſtood is 
che true mathematical homogeneity of the 
whole and the parts in reſpect of t1eir com- 
mon way of mcaluring , and the proportiona- 
lity , which is thercupon lodged between them 
' So as by laying thele undeniable remarks to- 
gether , mathematical homogeneity in reſpeX 
of the fame integral magnitude, is that every 
part thereof being proper, 7.e- menſurable in 
the ſame indefinite meaſure according to the 
ſpecial kind of its quantity , and therefore able 
to exhauſt the whole, be all of them only in 
reſpect of their quantitativenes , not their hgu- 
ration , or other reſpects, of the ſame nature 
and denomination, and any proportion what- 
{oever (according to the capacity of ſuch kind 
of quantities) poſſible to be conſtituted amongſt 
them. And by conſequence ſeveral magni- 
tudes are then ſaid ro be mathematically homo- 
geneal, when being the one able to exhauſt 
the other, & {o in proportion one unto ano- 
ther , both and all the proper parts of _— 
all 
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all of them , as being of the ſame nature fall 
under the ſame quantitative denomination. 
And here it is worth our noting , how ſome 
magnitudes are ſo homogeneal, that they can- 
not be ſeparatingly divided into parts, or 
magnitudes which are heterogeneal ; but all 
the parts into which they are ſeparatingly di- 
vided will till be homogeneal , both one with 
another and with the whole : So a line can 
no way be ſeparatingly divided into parts 
which are magnitudes , but cach isa line ho- 
mogeneal to the whole and to all parts what- 
ſoever of whatſoever other line : neither can 
a body and ſurface be ſeparatingly divided , 
but into bodies and ſurfaces ; each of whoſe 
parts are ſtill able to exhauſt the whole and 
are thereunto proportionable. But ſuch an ab- 
ſolute homogeneity is not in all other magni- 
tudes eſpecially in heterogeneally concrete 
magnitudes, but that the whole may be di- 
videable into parts ſeparable one from another, 
which yet are heterogencal : as in the preſent 
calc of angles a right right-lined -angle is di- 
videable into a recto-convexe angle of Conti , 
and the reco-concave angle of the ſemi Cir- 
cle ; which are ſeparable one from another, 
and therefore truly parts ; yet neither of them 
is homogeneal to the whole , nor one of them 
unto the other : for neither can the whole right 
right-lined angle, northe re&o-concaye angle 
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of the ſemi Circle ever be exhauſted by any 
number whatſoever of fuch heterogencal parts, 
as is the recto-convexe angle of Contat: nor 
ever any cquality , or other proportion can 
roſſibly bo ſhewn between the right right- 
lined angle, and the recto-concave angle of 
the ſemi Circle, becauſe there is no way poſ- 
fible in which their quantities can be propor- 
tionably menſurable. For not without very 
good reaſon unto all magnitudes are to be 
allowed their ſpecial properties; as to all po- 
fitures 'and figuration , theirs. To angles theſe 
things are peculiar, being otherwiſe in other 
magnitudes : iz. in angles which are truly 
and on all hands confelledly homogeneal , you 
cannot to any given angle, ſet forth another 
of the ſame kind in any given proportion at 
pleaſure : for every right-lined angle by a ne- 
ceflity of nature , muſt be leſs then two right 
right-lined angles: andin a plane all the an- 
oularity at any point cannot exceed what the 
circumjacent ſpace , or plane is capable of; 
which is only tour right right-lined angles. 
That as number cannot be infinitely divided 
without frattion ; ſo angularity cannot at plea- 
ſure at the ſame point, in the ſame plane, be 
inlarged : whereas ſome other quantities have 
both infinite divifbiliry and infinite multipl:- 
cability. 

So another property of the magnitude of.an- 
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les is, that it may not only in notion and ſpe. 
culation , but in truth and 1c\cyangly , be di- 
vided into parts cither able , or unable to ex- 
hauit the whole : a> when a right :ight-lined 
angle is divided into te recto-concave angie of 
a {emi Circle, and a re&o-convexe argle of 
Contact : you may fever them the one from 
the other : and angularity 15 equally , if not 
much more apparent in the recto-convexe an- 
gle of Contact, then in the recto-concave an- 
gle of the ſemi Circle ; yetthe one of them is 
demonſtrated and confefled unable ever to ex: 
hauft the rizht right-lined angie , the other 
nor. 

A further property. of the magnitude of an- 
oles is, that ſometimes the ſame pait , Which 
hath already been ſcvered from it, cannot ex- 
atly and immediately again by its equal be 
ſevered from it or the ſame ide, though the 
remaining angle be by the whole kind greater. 
So after a recio-convexe angle of Contact 1s 
taken out of a right right- lined anele , there 
cannot again imme diately on the ſame fide, 
be ſevered from the remaining angle another 
angle equal tothe recto-convexe 2 angle of Con- 
wy , Which was before ſevered from it. If it 
can , let it be performed. 

Alſo the divitibility which is in the magni- 
tude of all Angles, though boundles and in- 


finite, in ſome however ; , leaves the dividing 
as 
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of the Angle into two equal parts ; impoſſible: 
85 notwithſtanding the” perpetual divitbility 
of lines , the fide and diameter of a ſquare are 
left incommenfurable. - So ſome other angles 
may be divided into two cqual parts ; but it is 
impoflible to divide them inro three equal parts: 
as convexo-convexe angles of Conta&, with 
infinite other convexo-convexe angles and con- 
cavo-concave angles being contained under 
equal , uniform and anfwerable Arches. 

To configne this point , the principal thing 
we have laboured herein to dilucidate, & as 
we doubt not have effected is, that mathema- 
tical homogenealneſs is not an homogeneity of 
all the parts whatſoever , that are in the magnj- 
tudes, which are homogeneal in reſpect of 
ſome ſpecial way of meaſuring their quantities ; 
or an undivideableneſs of ſuch homogeneal 
magnitudes into parts otherwiſe heterogneal 
according to which acceptation the word is 
chiefly taken in other - parts of Phil ſq- 
phy : for there is no right-lied' arigle 
whatſoever ; nor any other angle whatſoe-. 
ver, but as is up and down herein thewn 
may be ſeparatingly divided -into heterogc- 
neal parts :* but mathematical homogeneity 
is homogeneity 1n the way of meaſuring 
the quantity of the compared magnitudes , 
Sc. in the ſame indefinite m2aſure- and quan-' 
fty-, - and according''to the kind' 'of the 
- + M inde- 
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indefinite meaſure , and which thereupon fol- 
lows , a proportionality between them, in 
reſpec of their common way of meaſuring : and 
of this mathematical homogeneuy , fair foot- 
ſteppings are to be found every where in the 
deducing of thoſe demonſtrations which con- 
cern proportions and proportionals. That, 
ſuch magnitudes as have no common.way of 
meaſuring their quantity , as weights and mea- 
ſures , are heterogeneal : or if they havea com- 
mon way of meaſuring in which they may 
mealvre themſelves , but therein do not mea- 
ſure themſelves according to the ſame kind of- 
quantity with the indefinite meaſure, and ſo 
want proportionality , yet notwithſtanding 
they are heterogeneal : as all reto-convexe an- 
gles of Contact , all re&o-concave angles of 
ſemi Circles , all re&o-convexe angles of ſemi 
Circles, all acute, or right right-hned angles, 
theſe may all meaſure - why « 6 - and in 
what order their fides fall within , or without 
in any obtuſe right-lined angle whatſoever : 
yet becauſe this their homomciry is only of 
the fituation, ororder , in which the fides part 
from the angular point , butnot of their quan- 
tity in an indefinite meaſure and according to. 
the denomination of the ſame quantitative mea-. 
ſure, ſoasto lodge a proportionality between 
the magnitudes ſo compared together- in their 
common way of meaſuring ; they are not , not 
| call 
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caa thereby be vindicated from theie other: 
wiſe innate mathematical heterogeneity : 
which concerning ſome of them is confeſſed 
on all hands and is without the verge of the 
controverſy. And as follows, angles are of 4 
concrete nature, having in them ſomething 
uvantitative and ſomething not quantitative : 
whereas that which is to be the indefinite 
meaſure of homogeneal quantities is to be-con- 
fidered abſtrattly as quantity without hetero- 
geneal concretion : ſo it is the circumference 
of a Circle that meaſures all right-lincd angles. 
And when all plane angles are ſaid to be ho- 
moyencal , it is not in reſpe&of a common in- 
definite quantify by which they are all mea- 
fured , which the reQo-convexe -angles of 
Conta& doe ſufficiently evince , but as is ma- 
nifeſt it is only becauſe of the poſition and fi- 
tuation of the fides in the ſame plane ;- which 
homogeneity is of no concern unto quantity , 
nor by any neceſſity can thereupon 1ufer the 
conſequent of proportionableneſs. 

But to proceed ; as is ſaid, befides the former 
mathematical and quantitative homogeneity 
and heterogeneitythere is alſo an extramathema- 
tical and extra-quantirative homogenealnes and 
heterogenealnes in angles every where obſerva- 
ble in their ſhapes,fgures, pofiture of their fides, 
ſuch like ſchematiſmes and other reſpe&s. In 
general as is above hinted , every part of a 
lz plane 
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plane angle is a plane angle, even the re&o: 
convexe angle of Conta&t , however you deny 
it to be an angle and quantitative : Les then 
this is not a mathematical homogeneity , but 
only in reſpe& of a certain figuration, in re- 
ſpect of the poſiture and firuation of the fur- 
face in which thoſe angles are ; ſhewing how 
all plane angles from the greateſt 'to the leaſt, 
agree in that particular of their general figura- 
tion , 7. of having their containing fides to 
lye Rill in the ſame plane ; whereby they di- 
ſinguilh themſelves from all other ſuperficial 
angles, which are heterepipedal , whoſe con- 
taining lines, or ſides Iye in ſeveral planes: 
ſuch as are all ſorts of ſpherical, cylindrical 
and conical ſurface-angles. But if ever a mathe- 
matical and quantitative homogeneity be pro- 
ved among all plane angles, you that know 
that it is not my uſe to ſtart from my word , 
ſhall hereby reſt aflured, upon the ſum- 
mons I will give up this cauſe. 

And we are not to think ſtrange _ that a 
figuration is aſflerted to be in angles ; for if 
we ſ{criouſly confider , weeſhall find there is 
ſhape and figure in angles, as well as quantity; 
as lines, and ſurfaces, and bodies have their fi- 
eurations , the pofiture of their parts, their 
ihapes and forms , as well as their quantities 
and magnitudes : in cach , their figuration 
being manifeſt ; /jz. in lines , in reſpe of 


their 
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their _ _— : in ſurfaces, inreſpe& 
of their ſuperficial poſiture : in bodies in re- 
ſpe& of their ſolid poſiture: and inthe cating 
of each of their ſchematiſmes quantity is invol- 
ved, as length, breadth , depth , Y3z. their 
quantities , and the quantities which are com- 
pounded of ſeveral , orall ofthem together. 
And here by the hguration which we aflert 
in angles, we cannot be thought to mean 
that any right-lined figure can be compleated, 
perfetly to bound up a plane on all fides, 
by one angle ; it being beyond the power of 
two : and three , being the leaſt number of 
angles, requiſite ſo to conſtitute and perfet- 
ly limite out a right-lined plane figure. 4nd 
though ſome plane figures are perfected , 
and perfeatly bounded , without any ſuch 
angles as are contained by fides concur- 
ring by way either of ſetion , or ContaR , 
as namly Kf Circles and Ellipſes ; yet the 
angularity of curve coincidence is every where 
found , or at pleaſure aſſhgnable in the boun- 
ders of ſuch figures. But our meaning is, a plane 
angle , though moſt what it do not by the 
continuation and production of its fides, = 
fetly bound in and limit out a certain plane 
and ſpace on e vry fide , however being the 
mutual habitude of concurring lines , it gives 
an imperfe& figuration to the plane and ſpace 
on its part. And as a bounded plane cannot be 
= . with- 
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without ſome kind of plane figure , ſo a limi- 
ted angle ever implies init an imperfect figy- 
ration of ſome ſort, or other. For figuration 
is the conſecary of mat-rial finiteneſs and li- 
mitation in the poſition of lengths , breadths, 
depths , ſurfaces and folidities ; that every 
angle having its limits and bounds cannot be 
thereof deſtitute. And if the name of figures be 
ſo frequently given to hyperbala's, parabola's, 
and the like , which neither do, nor ever can 
by ary poſlible production perfectly bound in 
their planes; what reaſon 1s there then why 
ancles lhould be: denied an imperfect interett 
in the name. Befides as a plane in its own ge- 
neral nature at large doth not denote any ſpe- 
cial plane figure 3 bur the riſe of figures , I 
mean plane figures , is from the bounding of 
the plane: ſo it is in angles, as they by the 
mutual habitude ot their concurring fides give 
impericct limits and bounds unto the ſpace 
and plane , fo they therein make an imperfet 
figuration. T har in angles ſomething of 'form 
and figure is to be noted as well as magnitude. 
And one line cannot concurre with and be 
inclined upon another , but an imperfc& fi- 
guration will ariſe from that their mutual in- 
clination. And the ſame two aagles may have 
the inclination , 7. e. the recefle of their re- 
; hides one from another equal , though 
ere be no analogy berwcen the figurations 


of 
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of the angles, or the ſhapes: in the which the 
fides are inclined in the one and in the other. 
For by reaſon that in angles form and figure 
are to be obſerved as well as quantity ; crook- 
ed-lined and right-lined angles may be equal 
in ſome particular quantity, yet other-wiſe not 
of the ſame kind ; they having equality in ſome 
magnitude , but being diftin&t in the man- 
ner of their forming , figuration and conſtitu- 
tion : as equality may be between a ſquare 
and a triangle, though figures altogether dif- 
ferent in kind. 

And in reſpect of ſuch their fgurations , 
plane angles receive diſtinction , either from 
the diverſe manners in which their contai- 
ning fides do concurre , or elſe from the 
diverſe natures, and hgurations of the lines 
under which they are contained , or , 
which is tantamount from the diverfity of the 
inclinations and inflexions, or rather inclina- 
bleneſſes and imflexibleneſſes by which they 
are inclined each to other , or from ſeveral 
of theſe grounds of diſtin&tion taken together. 

Plane angles from the different manner of 
their fides concurring , may aptly be thus dil- 
tinguiſhed , 77z. into angles, whoſe fides con- 
curre by way of ſe&ion ; or elſe that have their 
hides concurring only by way of touch in ſome 
fingle ſingular point without mutual ſe&ion ; 


or elſe their concurrence is in curvature , where, 
M 4 | alter 
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aſter the mecting of their ſides in the angular 
point , the ſides do not in their productions 


depart one from another , neither by way of 


touch , nor ſection ; but become, the produ- 
fion of the one fide coincident with the other 
fide ; 1o as this kind of angles may aptly be 
called *angles of coincidency , or angles of 
curvature : and in thele lies the genuine Ratio 
and true account of the curvature. 

From the diverſe figuration of the lines, 
under which a plane angle is contained , very 
many differences of angles may ariſe , accor- 
ding to the various diſtin&ions , of which lines 
themſelves are capable, I mean fuch lines , 
as fall not without the capacity and compre- 
henfivenes of the ſame plane: as that ſome 
are helicoidal, ſome parabolar , ſome ellipti- 
tical , &c. But as of ines , ſo hence of angles, 
the chief and primary diſtinQions are eſpe- 
cially theſe , 772. that plane angles are either 
right-lincd angles, contained under two 10- 
clined right-linzs ; or not right-lined angles. 

Not right-line4 angles, are cither mixed 
lined angles; contained under one right-line, 
and one crooked-line : or crooked-lined an- 
gles contained under two crooked-lined fides. 
And from the ſeveral kinds of ſpecial , or or- 
dinary carvatures , as Circular, elliptical, hy- 
perbolar, &c. The mixt-lined, and crooked- 
lined angles, are capable of many farther and 
more 
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more particular diſtin&ions ; but eſpecially 
from the fite of the convexeneſs, or concave- 
neſs of the lines to , or from the angle fide: 
though all ſuch ſecondary diftinctions rifing 
from theſe two laft mentioned heads , are as 
properly and pertinently referable to the other 
round of diſtinguiſhing plane angles, taken 
446 the difterences which may be in the in- 
clinations of the one containing fide to the 
other. For a vaſt difference is in the incli- 
nation 0i a crooked-line, by obverting the con- 
cave , or convexe fide to any other linc. So 
the conſtituting a circular , or elliptical arch 
&c. For one tide , makes a vaſt i 1n 
the inclinations , becauls of the difterence in 

their curvatures. 
Alfo another principal diſtinction of angles 
from their fides, may be into angles, whoſe 


' fides are coaptable , and by poſſibility may be 


coincident one with another : or elſe ſ{uchas 
have between them no pollibility of coapta- 
tion and coincidence. Of the former ſort are 
all right-lined angles , and all concavo-convexe 
angles contained by Arches of equal homoge- 
neal, uniform, regular , or anſwering curvatures: 
ff thelater ſort are all other ; whether mixt 
ked angles , or crooked-lined angles ; whether 
U, be mixed crooked-lined _ , or unmixt 
ed-lined angles. And conſequently there- 
"9": befides thenumerous ditinions of an- 
gles 
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oles in reſpe& of their different inclinations, 
ſuch as above mentioned ; one is more emi. 
nently material above the reſt , that the incli- 
nation of the fides, is ſometimes with an equa- 
bility all along their production ; though ima- 
vined to be infinitely extended , in ſuch lines 
as by poſlibility may with reaſon be imagined 
fo to bo : and ſometimes there is nothing of 
equability to be found in the inclination of 
the ſeveral parts of each fide to the other ; 
though it may be one of the tides be a right- 
line, or an Archof moit equal, uniform , re- 
eular and homogencal curvature. And this 

uability and incquability of the inclination 
of the fides, ſtrangely alters the properties of 
angles. As in right-lined angles, tor the equa- 
bility of the inclination of the fides , No parts 
of the one fide are more inclined then the 
reſt unto the other ſide : and ſo in concayo-con- 
vexe angles of equal curvatures, no parts of 
the one Arch are more inclined then the reft 
unto the other ; but the one Arch is all along 
inclined unto the other , as at the angular 
_ - and the inclination , which the one 

ars unto the other at the angular point, is 
obviouſly expreflable as to the __ ofthe 
receſles, which they make one from anothe 
by the inclination of a right-line to'a rig? 
line , except when the inclination of the Ar-*3 


is equal to, or greater then two right right-< 
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angles. And in ſuch crooked-lined angles,whoſe: 
fides have equability of inclination , the points, 
which from the angular point arc at equal dis 
ſtances along the Arches , are alſo abolutely 
at equai diſtance from the angular point, along 
the chords : and right-lined tangents at any two 
ſuch homologal points , where ever taken , al- 
wayes meet and contain a right-lined angle , 
equal as to the quantities of the receſſes of the 
hides, to the crooked-lined angle contained by 
the two Acches; as is obvious to demonſtrate , 
eſpecially in circular Arches. And the right- 
lined angle contained under the two right-lined 
tangents touching at the two homologal and 
anſwering points, which is equal to the ifo- 
clitical crooked-lined angle, it the two right- 
lined tangents occurre on that fide of the right- 
line connecting the homologal points on which 
the iſoclitical angle falls, then it is the angle 
contained by the two right-lined tangents into 
whoſe ſpace part of the ſpace comprized be- 
tween the two Arches at firſt falls , which is 
equal to the crooked-lined ifoclitical angle : 
but if they occurre on the other fide of the 
right-line conneQting the two homologal p_ 
4. 6. averſely from the crooked-line iſocliti 
angle, then it is the complement of ſuch an 
angle, which is equal tothe crooked-line ifo- 
clitical angle : but if the two right-lined tan- 
gents Occurre in one of the homologal _ 
o 
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the angles either way contained under the 
ewo right line tangents are equal, v4z. right 
right-lined angles ; cither of them making 
forth what is hereiniaſſerted. As in fig: 19. un- 
der the two circular ifoclitical arches bda and 
acn let there be conſtituted the ifoclitical 
angle bac; and let the right-line a g touch 
the Arch acn in the point a : and let the 
right-line af touch the Arch adb in the 
point a: ſo making the right-lined angle fag 
equal to the ifoclitical concavo-convexe angle 
bac. Thentake in the Arch adb any point 
at pleaſure , Yiz. the point d: and draw the 
chord ad. Then in the Arch a cn take the 
Arch ac ſubtended by the chord a c equal to 
the chord ad. Therefore becauſe of the ifo- 
cliticalneſs of the circular Arches thetwo points 
d and c are two homologal, 7. e. anſwering 

ints the one in the one Arch, the other in 
the other, Y7. the point d inthe Arch adb 
and the point c in the Arch acn. Then draw 
the right-line dc conneRing the two homo- 
logal points d and c. Alſo draw the right-line 
de touching the arch adb in the pointd; and 
the right-line ce touching the Arch acn in 
the point c. Andlet de and ce the two right- 
line tangents be produced till they meet in 
the point e; which in this figure is on that 
tide of the right-line dc on which the con- 
£aVQ-convexe angle cab lyeth. I ſay _ 
| Ore 
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fore that the right-lined angle dec contained 
under the two right-lined tangents de and c& 
touching the Arches reſpectively at the homo- 
logal points d and c 1s equal to the right-lined 
angle fag, contained under the two right-line 
tangents fa and ga touching the Arches re- 
ſpectively at a the angular point of the iſocli- 
tical concayo-convexe angle. For the right- 
lined tangent fa cutting de the other right- 
lined tangent of the ſame Arch adb in the 
point h; and the right-lined tangent de of 
the Arch adb cutting the chord ac in the 
point k; upon this conſtruction the right-line 
da is equal to the right-line ac; and the 
right-line tangent dh 1s equal to the right- 
line tangent ha: therefore the right-lined 
angle adh is equal to the right-lined angle 
dah and fo to the right-lincd angles ace 
and c ag ſeverally. And therefore the right- 
lined ang}: a he being equal to the two right- 
lined angles hda and da h taken together, 
and the right-lined angle hd a being equal to 
the right-lined angle ca g; theright-lined an- 
ele ahe is equal to the two right-lined an- 
ples cag and dah taken together. Therefore 
that which maketh each equal to two -right 
rizht-lined angles ; the two right-lined angles 
hka and hak taken together are equal to 
the two right-lined angles h-ak and dal: ta- 
ken together. Therefore the right-lined angle 


hka 
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hka is equal to the right-lined angle dal. 
Therefore the right-lined angle c ke is equal 
to the right-lined angle dal. And theretore 
that which makes cither equal to two right 
right-lincd angles, the two right-lined angles 
kce and kec together taken arc equal to 
the right-lined angle dag , which 1s equal 
to the two right-lined angles dac and cag 
taken together : and the right-lined angle ca g 
is 'equal tothe right-lined angle k c e : there- 
fore the right-lined angle kec is equal to 
the right-lined angle da c: therefore becauſe 
the right-lined angles dah and cag are e- 
qual ; alſo the right-lined angle k ec Sc. dec 
is cqual to the right-lined angle hag Sc. fag, 
which was to be demonſtrated. 

Bur if the two right-lined tangents de and 
ce as in hg. 20. do not occurre towards the 
concavo-convexe angle ba c, but on the other 
fide of the right-line d c inthe point e; then 
is the right lined angle dec contained under 
the two right line tangents de and ce touch- 
ing at the homologal points d and c, not equal 
to the concayo-convexe iſoclitical angle bac, 
or the right lined angle, equal unto it, fag, 
but to its complement unto two right right- 
lined angles, 77x. unto the right lined angle 
fal; therightline 1a being the production of 
the right line ga. For as before by conſtru- 
ion , the right line chords d a-and _ the 
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homologal points dand c are <qual:and the right 
line fa cutting the right line de. produced 1n the 
point h,, the right linzs d h and a h being two 
righr lines tangents of the ſame Circle a d b, oc- 
curring. are equal. And let the right linea c pro= 
duced, Occurre with the right line de produced, 
in the point k. As appears;the right lined angles 
adh, dah andcag, as belore, are equal ; 
and the right lined angle ahe is equalto two 
right right lined angles , all butthe rwo rightlt 
ned angie hd a and had that is,all but the two. 
right-lined angles cag and had. Therefore 
the right lined angle a he being equal to the 
two right lined angles hka and kah; the 
two right lincd angles hka and ka h arecqual 
to two right right lined angles all but the ewo 
right lined angles cag and had. ' Therefore 
two right right-lined angles are 'equal to the 


four right lined angles cag and had and 


hka and kah. Therefore out of equals ta- 
king equals, the right lined angle h k a, which 
is the right lined angle cke is equal to the 
right lined angle dal. Therefore what on 
either fide remains t9 make - up two right 
right 'lined angles on either part ; the two 
right lined angles kce and kee are toge- 
ther equal to the right lined angle da g, which. 
is equal.to the two right lined angles dac. and. 
cag taken together. And producing the right 
line cc vl it cut. the right line ag i, the: 
| | point 
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point g3 theright lined angles cag and acg 
and k ce are equal. Theretore the right lined 
angle kec is equal to the right lined a-;gle 
dac. And becauſe the right-lined angle d a h 
and cag are equal , therefore aiding the 
common angle fac, the two right lined angles 
dac and hag are equal. And therefore the 
right lined angle kec is equal to the right 
lined angle ha g. And theretore their comple- 
ments unto two right right lined angles, Yiz. 
the rwo right lined angles dec and hal are 
| Equal; which was tobe demonſtrated. 

So in fig. 22. . if the right lin: tangent de 
paſſe directly unto the other homologal point 
c, 25 it doth when the iſoclitical concavo-con- 
vexe anzle is equal to a right right lined an- 
gle, and the homologal points d and c are 
taken at quadrantal or other diftances from the 
angular point ; then moſt maniteſtly the right- 
lined angles dcg and fag are equal , being 
under the two and two reſpective right lined 
tangents ; and between the angles and their 
complements unto two right right lined angles 
is no difference, as appears by what is in the 
former demonſtrations. So in fig. 23. 'if the 
homologal points d and c be fo taken, that 
the-chords da and ca bethe diameters : then 
producing the right line tangent ce till it oc- 
curre with the other right line tangent de-in 
the point c, andwith the other right-line tan- 
gent 
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ent fa in-the point+1; the right lined angles 
* a and fag ng equal.; And 1n the on 
zium def a the two. right lized. angles eda 
and daf are cach of them a right right-lined 
angle, therefore the right-lined angle d ec is 
the complement of the right lined angle efa 


vato two. right right-lined angles, # e. it is 
the complement of the angle fag unto two 
right" right lined angles ; which was to be de- 
monſtrated. - And like demonftratiung may . be 
formed upon.every other caſe. But where the 
iſocliticalt arches are.not circolar-the demon- 
frations mult vary according to the propriety 
of every, Ieveral curvature, notwith 2 ding 
its equability and iſocliticalneſs. * © -- - 
But to return, in angles contained by fides 
whoſe inclination each to |othee is without 
any ſich equability , (except only in. unmixt 
 crooked-lined aniſoclitical angles) the account 
of the homologal points along the chords and 
along the arches 1s {till different ; but in none 
of them do the right line tangents from the 
two and two homologal points, ſtill in their 
meeting make the two fame angles which are 
made by the two right lined tangents at the 
angular point; nor can any right line angle ex- 
preſſe the inclination , - which the fides havg 
each to other at the angular point. . ,; - 
Hence is manifeſt how the ſame angle may 
{tom ſcycral of the grqunds of diftinQion hers 
| N '___ pro- 
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propoſed be referable to ſeveral heads, or kinds, 
'So right lined angles as iſoctitical , have al- 
wayes equability of inclination 3 and the con- 
currence of their  fides is alwayes by way «f 
{tion and*cannot be by Conta& , or coin- 
cidency. So mixed lined angles being anifoch. 
tical have always incquability in the inclina- 
tion of their fides ; and their concurrence may 
be either by Conta& , or Sefion, but never 
by coincidence. And in crooked lined angles, 
their ſides may havecither equability , or ine- 

quability of inclination : and accordingly thei 
concurrence of the fides may be by ſcion, «i 
Conta&; and with ,. or without poſſibility 0 
coincidence- Sc. Ifoclitical crooked-lines ,- but 
they muſt be poſited convexo-convexely , or 
aniſoclitical crooked-lines poſited whether con- 
vexo-convexely , or concavo-convexely | or a 
right-line and a crooked line , any two < 
theſe may touch without cutting , and fo the 
angular fides have inclination tangent and n& 
ſecant, $0 iſoclitical concavo-convexe angles} lin 
may haye fides circumducted to coincidence: #11 
but the ſame fides poſited concavo-coricavely ,| lins 
or conyexo-convexely become aniſoclitical in ut 
the circumduRtion, one in reſpe& of the other ;| 
yet cither is iſoclitical ſometimes and in ſome] vit 
caſes with the production of the other. ls) 
| Fromtheſe things though diſtinguiſhing an-by 
vies into their ſeveral kinds , only with reſpetJ& 
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c Ito the diverſity of their figuration , may how- 
L Jever more abundantly appear how unma- 
- | nageable a task they take upon themſelves , 
ff | who to exclude re&o-convexe angles of Con- 
- tat from being angles, and from quantitave- 
ji- $ neſs, would force all plane angles to be of the 
- Same kind, allowing no ſpecihck difference 
y | poſſible among them. Not here to purſue 
© what other diverfitics in kind may be obſerved 
;, | among angles ; how can the inclination of a 
> | crooked-line upon a right-line differ leſs then 
in kind from the inclination of a right-line 
x pon a right-line? For as a right-line and a 
aoked-line agree as lenghts and in lineari- 
it is and are therein mathematically homoge- 
teal , but as right and crooked differ in kind 
ad have therein hetcrogeneal figuration ; the 
nookedneſs of the crooked-lins having no 
{] malogy tothe refirude of the right-line , nor 
the reQitude of the right line any proportio- 
tableneſs unto the curvature of the crooked- 
$I line ; ſothe inclination of a crooked line upon 
aright line , and of a right line upon a right 
line they agree in the common nature of incli- 
tation, and the one may be greater and the 
ther leſs as the refpeQive ſides fall within , os 
without : but this relation of greater, or leis 
Is without any proportionableneſs, and only 
: by the whole kind , depending upon the paſſing 
of the reſpe&ive fides, the one within, of 
J N 2 without, 
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without the other. For theſe two inclinations I 
1 


differ ſo far in kind that neither the curvaty- 
re of the mixt lined inclination hath any thing 
in it conform , or proportionable to the re. 


Ritude of _ right-lined inclination., nor 


the reaicude of the +right-lined,, incline 


tionto the curvature of the mixt lined incline 
tion. Ina word, fo different is the \inclinable- 
r.cſs of a crooked line upon a right line, from 
the inclinableneſs of a right line upon a right 
line, that it is impoſlible for the one ever to be 
either equal, or any way determinately pro- 
portionable unto the other : becauſe the coa 
tation of a right line as a rightline , to a crook- 
ed line, as a crooked line 1s againſt the proper- 
ties of their fi heurations , kinds and natures. And 
for what reaſon {hould there be leſſer difference 
berween a crooked-lined inclination and a right 
lined inclination,chen there isbetween a crook- 
ed-line and a rightline ? Yet all this their di- 
Kinctneſs concerns only an heterogeneity in 
their tguration and not at all , or not primarily 
their quantitizs. 

The argument, if they be angles , or plane 
angles, they are homogencal and of the ſame 
kind,is of no more force then this conſequence; 
if they be quantities, or continuous magnt- 
tudes , they are homogeneal and of the ſame 
kind. And they that deny all heterogeneity in 
angles , "xg they are all angles ; will = 
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it an hard task upon the ſame ground to main- 
tain an analogous homogeneity , Or any other 
conſiderable homogeneity , between right lined 
angles and ſpherical : angle; , or any other an- 
les , made by planes cutting the heterepipe- 
al ſurfaces of ſolids, and eſpecially foli4 an- 
oles , of what fort ſoever. And to yield that 
zl plane angles arehomogeneal ; for it is true : 
nd the maſt abſolute : properand x cenuine ho- 
mogencity is among plane angles.: /. e. no part 
ofa plane angle can be any other then a plane 
ugle , how oreat , or little ſoever, and whe- 
ther proportionable, or improportionable one 
tv another , z. e. whether mathematically ho- 
nogencal , or heterogeneal : yet it we ſeriouſly 
confider what is this homogeneity which 1s 
among plane angles , that all their partsare 
plane's angles , itisnot as is ſaid any quantita- 
ve, or mathematical homog? woo the contra- 
y of which is pleatifully demontiftrated in Geo- 
retry to be poſſible ; nor any fuch homoge- 
teity in reſpet of the manner of their pott- 
ture and figuration , as to exclude all farther 
litinguiſhableneS in reſpe&t of fienratioa ; but 
only denotes that ia every Pla: ie angle , "and 
n every part of every plane ang'e the fides lye 
ftill in the ſame plane : whah homogeneity : 
3 is plain , excludes neither he-erogencity , 

1n reſpect of fiquration, nor inre ſpect of | pro- 
portion and identity in the way of meaſuring 
th:ir quantities, N 3 To 
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To the objetion that in fig. 12. the reto- 
convexec angle of Contact BAF can be added 
to the right right-lined angle BAG, ſo ma- 
king the outer angle of a ſemi Circle FAG; 
or taken out of it, Sc, the reto-convexe angle of 
Conta& BAD out of the ſame right right- 
lined angle BAG , ſo making the inner angle 
of a ſemi Circle GAD : and that therefore the 
reto-convexe angles of Contat FAB and BAD 
and the right right-lined angle BAG , and the 
two angles of the ſemi Circle GAD , and FAG, 
are all of them homogeneal and of the ſame 
kind; I anſwer. Firſt what need is there of 
ſuch endeavours , for you to prove their ho- 
mogeneity , it being Geometrically demonſira- 
ted and confeiſed that there is no analogy , or 
proportion betwcen them ; I mean between 
the reko-convexe angles of Contat and cither 
the right right lined angle , or cither of the 
angles of the femi Circles? Mad accordingto 


your opinion that which is added or taken out' 


15 faid ro be nothing, Burt eſpecially its thought 
ftrange, why there ſhould be ſuch doubting , 
that heterogeneals can be added and laid u 

togetheras into one repoſitory ; it being with 
as eaſy connexion performable, as is uſualin 
the addition of incommenſurables and ſpecious 
quantities of which it is not known , whether 
they be homogeneal , or heterogeneal. And 
o27 of an hetcrogencal ſum , as a nn 
why 
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why cannot ſome of the heterogeneals be. ſub-. 
ducted , the reft remaining ? . and what is more, 
uſual then the adding of heterogeneal figures 
one unto another ? and fubducting: out of a 
piven figure ſame other fgure , which is quite 
heterogeneal to the hrit given figure? Soto 
adde together numbers 7. and meaſures, and 
weights? the ſum of which may be divided, 
multiplycd , increaſed , or leſſened, notwith- 
ſtanding its nun 3:08; As ſuppoſing LL 
B, C, D, all heterogeneal, as is on 1n ana- 
lyticks , the half, or third part}, or any pro- 
portionable part of this heterogeneal ſum 
may be given : and any one of the heteroge- 
neal magnitudes ſubducted ,. the reſt remaining: 
or a fifth h=terogencal magnitude added to the 
former ſum : or any Algorythme , ever ſpe- 
ciouſly , ſometimes compleatly and abſolute- 
ly thereupon performed. 

Beſides upon geometrical demonſtration and 
your own conſeffion , all reto-convexe, con- 
vexo-convexe and citradiametral concavo-con- 
vexe angles of Contat mult neceflarily by your 
own principles be allowed to be abſolutely 
Cd to all right-lined angles what- 
ſoever ; your ſelf acknowledging that neither 
in equality, nor in any kind of mukiplicity , 
or ſbmalripliciry is any proportionableneſs 
poſlible amongſt them. And where between an- 
ples a mathematical homogeneity is confeſſed 
#2 N 4 and 
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and allowed, yet heterogeneity in reſpect of 
their Schematiſmes and figurations is undenia- 
ble. oe : e360 0 GT! 

The things therefore conftitoting and diftin- 
ouiſhing plane angles in reſpe& of their fgu- 
ration ate ,' as'above, [their tides, their incli- 
nations , or rather ihchneableneſſes , and their 
concurrence: Thatwhen two angles bave all 
theſe in the ſame rcſpective' kinds, the- angles 
are upon good reafon in this ſenſe concluded 
to be homogeneal © bat when berween two an- 
oles is an heterogeneity m any of theſe things, 
which are of the eſſence and conſtitution of an 
angle, thoſe angles may juſtly be judged in 
this ſenſe tobe heterogeneal. Ard that ſuch a 
ſpecihck heterogeneity maybe in each of theſe, 
may eafily be declared as above. As firſt in lines 
which are the containing fides, how eaſy is it 
to diſcover ſuch an heterogeneity ? For though 
a right line, and a crooked-line agree unde- 
niably in the general nature of a line, and of 
length , and of extenfion , yet the recitude of 
the one and the curvature of the other , are 
ſeveral kinds of potiture , into which the length 
of the one, and of the other is diſpoſed : that 
except, in contrarieties , we canſze ncthing 
but homogeneity , ſuch an heterogeneity. mu 
needs be acknowledged between them. And 
whereas homogeneity, asto fides, inclination 
and concurrence , is required to the homoge- 
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neal fguration of angles , the heterogeneity of 
the lides hinders the poſſibility of ever making 
them our to be ſuch ; or thar by any. altering 
their divarication , keeping their preſent pro- 
perties they can be. coaptable. And that angles 
contained by heterogeneal tides may Le equal , 
proves only the equality of the .inclinations in 
cither , but not the homogeneity of the figue 
ration of the angles, or inclinations ; as the 
equal ity between a ſquare and triangle in re- 
ſpe ol their equal perimeters , area's, heights, 
baſes , proves notin the leaft the homogeneity 
of their gures. And as right-lines and crook- 
ed-lines are heterogeneal , as above , not poſli- 
bly to be coapted, with the precedent limita- 
tions; Soalſoare all curve lines , -whoſe curva- 
ture is unequal and unlike , nay though it may 
be they be but ſeveral parts of the ſame line , or 
though the curyature of both , be every way.and 
every where equal and Lke , yet it the convexe 
and concave parts of the one be not alike poſited 
25 in the other, there will be a maniteſt hete- 
rogeneity in them,and an impuſlibility of coapt- 
ing them , obſerving the limitaticns as above. 
And why doth the heterogeneity in the fides 
make heterogereity in the angles, but becauſe 
thereby is founded an heterogeneity in the 1n- 
Clinations , or rather in the inclinableneſſes of 
the one fide to the other? For here, it is not 
the ſeveral Cegrees of the ſame kind of inclina- 
tions 
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tion that is intended ; for then all unequal 
right-lined angles ſhould be altogether hetero. 
gencal one to another : but it isa more then 

dual , a ſpecifick diſtinRnefs in their inclina- 
Fleneſſes, which we are now diſcovering to 
make the figuration of the angles more fairly 
and fully hetcrogeneal. And as inclination is 
the habirude of line to line , not being poſited 
in the ſame right line, nor parallel , for even 
perpendiculars are in this ſenſe here ſaid to be 
inclined ; ſo, as above , fromthe heterogeneity 
of the lines will ariſe an heterogeneity of incli- 
nations : and indeed far no other reaſons do he- 
terogencal] lines make heterogeneal angles , but 
becauſe their inclinations are alely hetero- 
gencal. And, asabove, heterogenecal inclina- 
tions being reſpeRively equal, as in ſome right 
lined and crooked lined angles , this doth not 
in theleaft annul the heterogeneity of their in- 
clinations ; as a right line and a crooked line 
may be equal, yet as to the pofiture of their cx- 

tenſion they are hetcrogencal. 
- And as heterogeneity oſfides , or inclinations 
makes heterogeneity of angles , ſo likewiſc 
doth any heterogenealnes in the other point re- 
quifte to the nature of an angle ; which is the 
manner of the fides concurrence. And there are 
only three wayes in the concurrence of the ft- 
des of angles, according to which they can be 
heterogeneal one to another, For either the 
nee” 
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production ofthe one concurring fide becomes 
coincident with the other concurring fide , or 
elſe it departs from it on the ſame fide on which 
it did occurre ; or elſe it departs from it on the 
contrary fide to that on which it did occurre : 
all which are clearly not ſeveral degrees of the 
ſame manner of concurrence , but ſeveral kinds 
of concurrence: Yiz. the one by way of Con- 
tat , the other by way of Seton, and a third 
by way of curvature , or coincidence. That as. 
theſe are diverſified in angles , I mcan from 
kind tokind , not from degree to degree, {o 
there is thereby lodged in theix hguracions an 
heterogeneity , though in ſome mathematical 
reſpets , neither fides, nor inclinations can 
ſometimes be denyed to be however homoge- 
neal. So particularly angles of ContaQ in re- 
ſpe& of their figuration muſt neceſſw'ily be 
acknowledged clear of another kind, then all 
other angles : becauſe the inclination of their 
fides is tangent , concurring only in a punctual 
touch , whereas the inclination of the tides of 
all other angles is ſecant, and at the point of 
their concurrence by reaſon of their A 
they cut ore another, orelſe they are coinci- 
dent ; then which, what can make a more 
material difference in the inclination of the 
fides ? And as more eſpecially relating to that 
ſo much urged analogy between right-lined 
angles and angles of ContaRt ; the a 
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of the conteining fides in every angle of Con- 
tat is ſuch as is impoſlible to be between the 
fides of any right-lined angle : for the fides of 
no right-lined angle can touch without cut- 
ting. And what more manifeſt and material 

ifkerence can be in the inclinations made upon, 
or unto a richt-line, then if in the one caſe 
a right-line be inclined unto it, and in the 


other a circumference, or other crooked-line? . 


Yet further to clear that differency of kind, 
which is between angles of Conta&t and other 
angles ; I think on all fides it will be judged 
unreaſonable to make thoſe angles of the ſame 


kind; which have neither one common way 


af meaſuring, nor are coaptable, nor any way 
proportionable. one to another , nor can any 
way by the contraction , or dilatation of their 
fides be, made equal one to another ; and this 
we {hall find tobe the condition of many angles 
one in relation to another. However miſ.under- 
ſtand me not, as ifTI made any commenſurabi- 
lity a full mark ofa full homogeneity : for as 
before crooked-lined and cight-lincd angles 
may be equal and of different kinds; having 
their inclinations different in the kinds of their 
&gurations , though <qual in the receſſes of the 

fides. | 
And thus having at large deduced the grand 
difterence which is between the mathemarical 
hcterozencity of angles, and their heteroge- 
neity 
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neity in reſpe& of their figurations , it will now 
be eaſy for us to extricate our ſelves out of all 
the ditficulties with which former Diſquifitions 
upon this ſubject have been involved. | 

As fuſt what is to be underſtood by the equa- 
lity , which is. aſſerted to be between Tright- 
lined, and iſfoclitical concavo-convexe angles. 
For it is out of controverſy and on. all hands 
yielded , that to any right-lined angle given 
may be given alſo-a concavo-convexe' iſocliti- 
cal angle equal ; and thatalſo, in a thouſand 
varieties ; as is moſt manifeſt, in the circum- 
ferences of any two and two equal Circles or 
any two and two equal Arches. And ſoin a 
converſe. manner ; to _ iſqclitical concavo- 
convexe angle given,, whoſe fides make their 
receſſe, one-from the other by an Arch le(s then 
a ſemi Circle, may be given an equal right- 
lined angle: although in the infinite number of 
right lined angles, it is impoſſible to find any 
more then one right-lined angle equal to the 
given concavo-convexe angle ; becauſe in recti- 
tude there can be no diverſity, as there may 
and is in curvatures. Now in the above recited 
caſes, why is equality between ſuch different 
angles aſſerted poſſible ? and what' is meant by 
their equality? and whenee , and how is the 
equality of them to be demonſtrated ? Of ne- 
ceſsity it muſt be founded upon ſome ſpecial 


method of meaſuring angles, or of ſomewhat 
| which 


> 
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which is in ſome, if not in all angles;of which in 
common both theſe different ſorts of angles are 
naturally and indifferently capable. And to be 
ſhort, particular and 'plain ; all the myſte- 
riouſ! oy of this their equality is founded upon 
this : that theſe two ſorts of angles , right lined 
angles, and concayo-convexe angles of equal 
arches , they both have in common one 
cial property , of which all other forts of 
plane angles whatſoever are deſtitute. Y5z. that 
eac'z in their kind are iſoclitical angles , and 
the fiies in cach are iſoclitical, and in each 
anz'e the one fide by the adduction, contra- 
&icn, and drawing together of the fides will 
be coincident and coapted unto the other. And 
as the.coincidence of right lines the one u 
the other makes a right lined angle of Con. 
tat impoſlible, ſo the coincidence of iſocliti- 
cal crooked-lines the one upon the other makes 
an iſoclitical angle of Conta& impoſible , ex- 
cept only in an ultradiametral yomns And 
as the menſuration of right lined angles 1s by 
the Arches of Circles drawn upon the angular 

int intercepted between the two iſoclitical 
es, to ſhew how far they are departed from 
their coincidence ſo in iſoclitical crooked lined 
engles, by the ſame way of menſuration an ac- 
count may be taken of the departure , which 
each iſoclitical fide hath made from the other 
lincs their coincidence : and this is the poſur — 
whic 
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which their equality conſiſts and is accounted, 
and which founds .the mathematical homas« 
geneity which is between them. To inftance 
in the caſe which is moſt manifeſt ; in fig, x8. 
from the angular point A, let the twoarches 
ABC. and AFH of equall circles conſtitute 
and contain the iſoclitical concavo-conyexe 
angle CAF , and let the arches ABC and 
AFH be equall : then thorow the points C and 
H draw the two right-lines AD and 4G. 
According to what is above delivered ; it is on 
all hands agreed, that the iſoclitical concayo. 
convexe angle CAH is equal to the iſoclitical 
right-lined angle CAH: as is copiouſly demon- 
frable from the equall arches of Circles drawn 
upon the angular point as center, cutting all 
the four lines: viz. the Arches comprized be- 
tween the two ifoclitical crooked-lines, are 
ſtill equall to the reſpeRive arches comprized 
between, the two ifoclitical right-lines. For 
example in the chord 4H take any where at 
pleaſure the point I and from the center A draw 
the arch IB cutting the arch AFH in the point 
F and the right-line AEC in the point E and 
the arch ABC in the point B. The arch BF be. 
eween the two ifocliticalarches ABC and 4FH 
is ſtill equall to the arch EL intercepted between 
the two right-lines DA agd GA. For the arches 
ABC and AFH being ccquall 1n cquall circles, 
the right-Jines AC and 4H are cquall: and ” 

| 0 
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ſo AF femidiameter is equall to M ſemidia- 
amcter : and by te converſe of the ſame ratio. 
cination 4B arch 15 equall to AF arch: fo 4s 1h 
ſhort by ſupetpotition , or adaptation the arch 
BE will appeat to be equa: to the arch FI: 
and therefore adding the common arch EF; 
the arch BF intercepted between the fwo iſo. 
clitical crooked-lines ABC and 4FH i; equall 
£0 the reſpeRtive arch EI intercepied between 
the two ifoclitical rizht-lines { anJ this where- 
ſoever the point I be tavea in the right-line 
AH. So as by this common way of menfiira- 
tion , common to both theſe ſorts of angles , by 
reaſon of the ifocliticalnefs , and the coaptabi- 
lity and coincidibleneſs of the fides in each , the 
one being an iſoclitical concavo convexe angle 
is copiouſly demonſtrated to be equa] to the 0- 
ther Voda a right-lined angle. But now after 
what manner are we to underſtand this equality 
aſſerted between ſuch 'right-lined and ifoclitt- 
cal concavo-convexe angles? It is not an every 
way abſolute equality which is between the 
angles, ſuch as is between two equalt ſquares, 
or two like and equall triangles, or any two 
regular and equall figures of the ſame kind or, 
£o come nearer to the matter , it is not fuch as 
as between two <quall right-lined angles, or 
between two val] , iſoclitical , concavo-con- 
vexe angles , a!l whoſe four fides are all of 
them iſoclitical cach in reſpe of all the _ 

ut 
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but asthings that are like each other, are like 
only in ſome things, and unlike it may be in 
many others ; ſuch is the equality between any 
two ſuch angles ; Yiz. only a reſpeQtive equa- 
liy, ſuch as is poſſible among heterogencais , 
and inferring a neceſsity of ſome other reſpe- 
Rive inequalities. And ſuch an equality may 
be betweea two mere heterogencals; they may 
be of equal length , and difterent breadth, or 
weight: ſo a Triangle, and a ſquare and a 
Circle may be all equal, cither in perimetry , 
or ſurface, but not in both ; ſo a tight-lined 
angle, and an ifoclitical concavo-convexe angie 
may be equal in reſpe& of the receſſes which 
the iſoclitical des make each from other and 
from their ccincidence and coaptation , but in 
other reſpets they want not their manifeſt 
nequalitics and heterogenealneſs. 4s a ſolid to 
a ſolid may have COT epantvn thata line 
toa line , yet ſolids and lines are heterogeneal: 
ſo a crooked-line from a crooked-line may 
make equal receſles, as a _— from a 
right-line, and yet in many other things much 
bererogenealneſs may be in the angles which 
they conſtitute, You will ſay wherein? I anſwer 
n the re&itude and curvature of the containing 
lides. 4nd in theſe different reſpe&s two 1ſo- 
ditical concavo-convexe angles may be both 
equal and unequal the cne unto the other, 
P12. equal in the receſſes of the fides, but one- 
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ual in the curvatures of the fides: in the 
255 manner as two figures may be equal 
in their perimetry , or ſuperticial , or ſolid 
content , and yet be figures of diftercnt kinds 
under diverlc inequalities : : as the one a Rhom- 
bus, the other a quare , the cne a Cylinder, 
the other a Dode-aedron. So a thouſand con- 
cavo-convexe ifoclitical angles may be equal 
in reſpect of the receſſes o! the tides , yet each 
of a ſeve;al kind : as a thouſand hgures different 
in Lind may be cqual jn ferimetry , height, 
baſe , luperficial , -or {cid ccntent. But youll 
ſay , what is the reitude , or cirvature of the 
containing hides to the nature of angularity? 
I anſwer, they are of .cſſential concern to the 
limiting. and determining the rature of an- 
les: angularity beirg the habirude of concur. iſ 8 
ring lines each in reſpect ot the other , asto 
their concurrence and inclination. {nd thovrh 
the inclination of iſoclitical crooked lines my 
w- equal to the inclination cf richt-lines on} © 
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on another , in reſpect of the equal receſſs}} * 
d. departures which the iſoclitical lines make Rn 


each from the other ; yet there ftill remains 1 
vaſt inequality , diſimilityde , and unanal- 
gableneſs between the angles and. their incl! 
nations , in reſpe& of that little, of tguration, 
without which neither car,.ananc)e be confi] *: 
rated, nor aninclination made: in a word the l 
tides may make cqual recelles,; yet be uncqu 
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in their curvature, - and ynlike'in their fizura- 
tion : and neither by imagination , nor cir- 
cumduction , nor any other operation can the 
one poſsibly be reduced, or coapted to the 
other , without ſetting the homologal points 
at improper and undue diſtances and pohtures 
one from another; which {hews a ſpecifical 
diterence between the two inclinablenefies of 
the -one and the other : behdes that a right- 
lined angle cahi continue its inclination betwe 'een 
the fides infinitely , but-many iſoclicical con- 
cavo-convexe angles thereunto equal by the ne- 
celsity of their curvature muſt terminate within 
a very little tpace : circumferences- and ſeveral 
other archez, not being-poſsible to be-produ- 
ed beyond their integrity ; : ſo as {ome three 
oven angles conſtituting a given triangle as 
to its angles , cannot, 1n like manner, con- 
kiture a triangle of any given magnitude; which 
sotherwile in right- lined ancles. And that the 
equality cen iſoclitical concavo-convexe 
and right-lin2d angles is not fo abſolute as to 
make them every way alixe, equal, and of 
the ſame kind , may” appear eſpecially in this , 

which is elſewhere demonttrated ; /7=. that an 

vifradiametra! concavo-converc bo le of Con- 

act, being iſoclicical, is alwaves eguat to two 

nent righr-lined angles, Wi 1.1 no Ore right 

lined-2ns'c can be ; and if it be aniſoclicical 

ot che larger , it is ever greate” then tworight 
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rjght-lined angles can be , which is impoffible 
alſo for one right-lined angle to be. 

And the difference between mathematical 
heterogeneity and the 32475; -amanc4 of angular 
figurations being as above diſcovercd ; the na- 
ture as well of aniſoclitical crooked-lined and 
mixt-lined ſccant angles will as clearly ap- 
pcar : /jz. that comparing them with right- 
lined angles they are compound and concrete 
angles conſtituted cf right-lined angles and 
angles of Contat ; which are demonſtrated 
every way heterogeneal : and ſuch aniſfocliti- 
cal fecant angles cannct be aivided into any 
number at pleaſure of parts homogeneal either 
mathematically, or in reſpe& of their fgura- 
tion , but of neceſſity ſome of them muſt be 
both wayes heterogeneal. This is manifeſt, 
becauſe the fluxe, or circumduttion of angles 
of Contact or of one of their conteining fides 
addes only a right-lined angle tothem : after 
the ſame manner as the four right right-lined 
angles, which compleat the ſpace in any plane, 
about any given point, may be exhauſted by 
the circumJducion of a crooked , concave, or 
convexe aut7clitical, or antanaclitical line , as 
well as by the circumduction of a right-line. 
And that this ties not both angles to be of the 
ſame kind , mav eaſily appear from the hete- 
regeneity between lines and their fluxes, which 


are ſuperficial ; or ſurfaces and their fluxes, 
which 
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which are ſolid. No wonder therefore if by 
the fluxe of an angle of contact, or o: one of 
its fides , be created anotaer kind of angle, 
holding no analogy with Cas tormer : the he- 
terogeneity and improp rtionableneſls of right- 
lined angle; and angles of Coutact having been 
demonitrated. 

So upon the ſame ground we may be aſlilted 
to look into the ſpecial properties , coniide- 
rable in the jeveral kinds of angles peculiar 
unto ſome and incommunicable unto others , 
for exampl?. 

In right lined angles, neither the greateſt 

olsible angle, nor the leaft poſsible angle can 
a given; though all uſually ſaid to be within 
the compall: but of one kind. But to purſue 
the difterence which is in angles ; angles of 
Contact , except ſuch as are contained under 
lines of the ſame re&itude and curvature are 
every one of a ſeveral kind, eitiz:r mathema- 
tically , or in reſpect of their figuration , or 
both. And except convexo-convexe angles of 
Contact of equal arches, which may be di- 
vided into two equal angles by common rizat- 
lined tangents ; all other angies of Contac: 
are, every one, both the greateſt , and I-aft 
poſſible , of their ſpzcial kin: and everyangle 
of Contact contained under the convexe fide 
of its arch, or arches , is the leaſt pcſcible 
under thoſe {ides ; which I ſuppoſe was the ſpe- 
Foe O 3 cul4- 
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culation unhappily 'miiſed by thoſe learned 
mcn , who would have . impoſed upon the 
world . upo:. that their miſtake, the dream of 
the coitic1dence of the fides in ſuch argles. 

Acai a right-line may be drawn dividing a 
cenvcx--convexe angle of Contact, whether 
it <iv1de it equally , or vnequally , but a rivht- 
lice cannot be * drawn dividing either ot the 
recto-convexc angles of Contact into which the 
former was ſo divided ; whether the ro recto- 
convete ancles of Contact be of the fame , or 
diftzrent kinds : as 15 up and down demonitra- 
ted in Geometry. 

In cit:adiametral concavo-convexe. angles of 
Contact, either the Arches are of unequal cur- 
Vaturc, cr which is tantamount , though they 
be of equa! curvature, vet they touch not at 
hom=cg:! and anſwering points , being not 
all over of coal curvature :. which makes thzm 
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nawithianding the reſpective but not anſwe- 
ring conlity of their curvature to be anifocli- 
tical. And berween their Arches containing 
l2.c£ Contact, a rignht-line cannot be 
nance crookedlines in number 
"ina in like manner their 
convexity towards ti. concave which is in- 
ward ard this conoviey towards the con- 

ve:;.ofthe ocherf .c, which 15allo inward. 
Concavo-cuor. N60 antes concurring by way 
of {:ct10n, an. ; 2ht-line tangents 
drawn 
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drawn upon the Abchies at the angular point 
are equal unto the right-lined angles contained 
under thoſe: rioht- lined tangents ; adding re- 
ſpectively ro exch 11. ht- lined angle one ot the 
re&o-convexe anzlcs cf Conact , and fubdu- 
&ing out of it the other re&to- CONVEXE angle of 
Conract : and when thoſe two re&o-ccnvexe 
anzles of Contact are equal; as thcy are , when 
the fides are iſoclitical , then the concavo-con- 
yvexe angle is exaily equal to the right- lined 
angle : but when the two recto-convexe angles 
of Contact are unequal , as they are when the 
fdes of the concavo-convexe angle are anifocli- 
tical then the concavo-convexe angle and the 
112ht-lined angle are unequal. 

"Concavo-concave angles concurring by w ay 
of ſeftion (as all ſuch ever do; or by coinc1- 
dence , and then one right- lined tangent g TiVes 
the analyſme of them , ſhewi ins the two recto- 
convexe angles of ContaX, by which the an- 
ole of coincidence is leſs then two right right- 
lined angles) are by two right- lined rangents 
at the angular point reduced into the right- 
linzd anrgle'; which is the leaſt of thoſe right- 
lined angies that arc orcater then it , ex ceeding 
it only by two reto-convexe angles of ContaXt 
to be taken ont of it. 

Conrexo-convexe angles concurring by way 
of ſe&tion are by two right- lined tangents at 
the angular point reduced into a 7 ight-lined 
O 4 angl:, 
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anzle ; unto which to make it equal to the con: 
yexo-convexe angle , are to be added two 
re&o-convexc angles of Contact. And the right- 
lincd angle is the greateſt of all the right-lined 
angles that are leſs then the convexo-convexe 
anglc, 

eto-concave angles concurring by way of 
Contact are the greateſt angles poſſible under 
thoſe rwo tides. 

Recto-conyexe angles concurring by way of 
Contact are the leaſt angles poſſible under thoſe 
two files. | 

If we compare reto-concave angles of {on- 
tat with right lined angles, they are leſs then 
two right right-lined angles by one only re&o- 
convexc angle of Contact, «nd the leaſt recto- 
cencave angle of Contact is greater then the 
oreatcft right-lined _ whatſoever. 
| Recto-ccncave angles concurring by way of 
ſection compared With right-lined angles which 
are conftiturt.d , # e. compleated by the right- | 
lined tangents drawn upcn the Arches at the 
angular points ; are leſs than ſrch reſpective 
right-lined angles by a recto-convexe angle of 
Centact. 

Recto-convexe angles concurring by way 
of ſection compared with right-lined angles 
which are conſtituted, 7. c. compleated by 
right-line tangents drawn upon the Arches at 
the angular x cints ; are greater then ſuch gy: 

ne 
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lined angles by a recto-convexe angle of Con- 
tact. 

Every angle of curvature, or coincidence , 
having a right-line tangent drawn upon the 
angular =_ » appears to bc leſs then two 
right right-lined angles by two recto-convexe 
angles of Contact. 

The inclination of the fides without the an- 
gular point at any two reſpective , or other 
points, the one taken in the one fide , the 
other in the other, is very nearly ſhewn , and 
as nearly as is poſsible in right-lines, by the 
right-line tangeats of thoſe reſpective points 2 
but in mixed iined and mixed crooked-lined 
angles by ſeveral wayes o: accounting , ſeveral 
points are made to anſwer one another , as by 
accounting by diftan.c 'r..m the angular point, 
or by accuuniing by coualiucls of lines along the 
lides &Cc. 

Mixea lined angle, of Contact, when they 
can be, an are, divided by aright-line , the 
parts are hete---- .: and unequal: and one 
of the uncyg ty, « right-lined angle. 

Every recto-convex2 , and COnVEXO-Con- 
vVexe, or Citr2Jliametirai COncavo-COnvexe Alt 
gle of Contact is the leaſt poſſible under thoſe 
ſides. | 

Rectilineary menſi:rableneſs in mixt lined, 
crooked-lined angles concurring by way of 
ſection , begins from the 1ecto-convexe angle 
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/ efContatt : as in right-lincd angles from coin- 
Cidence. | 

-A convexO-COnvexe angle of Contact, in re- 

t of. dividableneſs by right-lines is an 
= made up only of heteroceneal parts, 
when it is a-mixt-crooked-tined angle : but 
when it 15 an unmixt crooxcd-lined anvle, it 
hath {ome parts which are hom>ogenecal , Y1z. 
two . equal recto-convexe angles of contact, 
which are therein added the one unto the 
other. And thoſe two equal recto-convexe an- 
gles of contat, as they are homogenea), 
I mean of the ſame kin4 one with another, 
bath mathematically and in reſpect of theies 

ration; ſo math: matically they arc homo- 
genea| and of the ſame kind with the convexo- 
convexe angle which was divided ; but in re- 
ſpectofit, as to their figuration , the zy are he- 
terogeneal and of another kind. 

The mok hmple angle may be divided into 
heterogeneal parts : 7. e. the inclinableneſs of the 
one. fide to the dividi nz linz both in reſpe& of 
fhguration and prop Fei n mav be ſpecihcally 
-ifforent from the in-linablencſs of the other 
fide to the ſame 4d: vidien line : as a pentizone 
may be divided into a t-tragone and a triangle , 
ſoa re cto-convexe ang.e of Contact may be di- 
vided into two parts beterocenea the one to 
the other , and to the ti-it ancle of Contat, 
both in reſp<& of figuration and proportion : 
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viz. into a new re&o-convexe angle of Cows: 
tat, anda concavo-convexe angle of Contag, 
The refore no angle can be ſaid homogeneal 
in hat ſenſe, as if it could not be divided into 
parts ct :ogeneal ; whether you pleaſe to une 
deritaugd ity, in reſpedt of mataematicai homo- 
geneity, or politure, and ftiguration , or what 
relps ct ſoever elle that limits and  —_ 
plane angles one from another 

And to give a brief and general account of 
the comparative admenſuration of angles, as 
not being right-lined , vet by way of compara- 
tive admeaſurement , they may in reſpect of 
their rectilineary parts be reduced and referred 
to thoſe that are right-linea ; -the containing 
ſides not being right- lines, at the angular pout 
draw right-line tangents touching the arch, or 
arches in the angular point; and the right- lined 
anole contained by thoſe right- lined 1 tangents 
will be, as to the receſes of the ſides at the an- 
oular point, either equall unto the firſt propo=- 
ſed angle , or the leaſt right-lined augle greater 
then it, or the greateſt rioht- -lined angle leflar 
then it: or if wo right-linzd tangents cannot 
be thus placed at the angular point, cither.the 
firſt propoſed angle was a mixt-lined angle of 
- contact, ſaid, if a re&o convexe to be lels;, 
if a reo COncave to be greater then any right- 
lined angle; or elfe it is a crooked-lined angle 


of conta$ which it CONVEXO-CONVEXC, Or CON- 
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cavo-convexe and citradiametral is lefs then 
any right-lined angle , but if concavo-convexe 
and ultradiametral, is greater then any right- 
lined angle, nay ſometimes equall to , or grea- 
ter then two right right-lined angles : or elſe it 
is an angle of coincidence, or curvature. All 
which is to be underſtood to ſhew the inclina- 
tion of the fides at the angular point, as the 
chief for uſe in Geometry , but not neceſſarily 
elſe-where. So crooked-lined, or mixed lined 
angles are compared with right-lined angles by 
drawing at the angular point right-lines touch- 
ing the Arches there, and comparing the 
crooked or mixed lined angle with the right- 
lined angle ſo conſtituted , reſpeRively adding, 
or ſubduRting the recto-convexe angles of Con- 
tact hereby created: and this, whether the 
Arches be iſoclitical , or aniſoclitical , or how- 
ever poſited. So all crooked , or mixed-lined 
angles concurring by way of ſection may have 
a right-lined angle given , which it it fall ſhort 
of equality is either the leaſt of the right-lined 
angles that are greater , or the greateſt of the 
right-lined angles that are leſs then the firit 
crooked-lined , or mixed lined angle. And fo 
an analyſme may be made of the greater anglc 
into its heterogeneal parts; arid the crooked 
lined, or mixed-lined angle may be reduced 
unto, or compared with right-lined angles , 
only with the addition , or ſubſtraction of recto- 
CON- 
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convexe angles of Contact , being angles leſs 
than the leaſt right-lined angle whatſoever. 

All angles have their inclinations compoun- 
ded of the inclinations of the interjacent lines 
each t» other in order : and of the inclinations 
of the {des to the lines next adjacent to them ; 
which compoſite inclination may be heteroge» 
neal , as well as homogencal in reſpect of the 
inclinations of which it is , or may be com- 
pounded. 

Equally arched convexo-convexe , or con- 
cavo-concave angles, may by a right-line be 
divice.] into equal parts mathematically homo- 

encal, but heterogeneal in reſpect of their 
guration : but ſuch angles cannot be divided 
into any more , or any other equal parts, 
for the reaſon immediately tobe ſubjoyned. 

Here-:ogeneals taken together in ſeveral con- 
cretes proportionably , Sc. each reſpectively 
in the ſame proportion, they hold exact pro- 
portion , concrete to concrete : as double cube 
and doutle line, are double, to fingle cube 
and finzle line , Yiz. the concrete to the con- 
crete : but ſer them out of the ſame reſpeRive 
proportions and the concretes are no way pro- 
portionable, or in analogy , concretely to be 
compared : asdouble cube and treble line, are 
in no proportion, to ſingle cube, and fingle 
line. So double number, and double weight , 
and double meaſure, the whole — , is 

OU- 
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double, to fingle number, ſingle weight and 
fingle meaſure : but ſetting them out of the ſame 
reſpective proportions ; double number , and 
double weight and treble meaſure, being all- 
together concretely taken , aie mathematically 
heterogeneal aud improporticnable to tingle 
number, ſingle weight and fting!e meature ; 
being in like manner concr-tely taxen : becauſe 
the heterogeneals in the one concrete hold not 
the ſame reſpective proportions t> th. anſive- 
ring heterogeneals in the other. So ccnvexo- 
convexe , 'Or concavo-concave equally arched 
aneles being ſecant, hold proportion when 
divided equally , as they may , by right-lines : 
but they are merely heteroveneal and without 
propottion , when divided by a right-line une- 
qually. The ground of which is the hetero- 
geneiy of the parts, of which ſuch concrete 
angles are made up when compared with an- 
cularity conſtituted by rizht-lines ; which he- 
terogencal parts, when the angle 1s- divided 
equally in4wo by a right-line-, are in the con- 
cretes-, each reſpectively in the ſame propor- 
tion; ſomaking the concretes , though of he- 
terogeneal parts, to be mathematically homo- 
gencal and proportionable one'unto the other : 
but when the angle is unequatly divided ; in 
the two concretes tht heterogeneal parts , of 
which they are made up, are not reſpectively 


in the ſame proportion ; for the recto-convexe 
an- 
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angles of Contact, in the: concrete angle, are 
divided equally , aud the righr-lined anple, 
which is 1n the concrete angle:as divided ynes 
qually : ſo making the parts of the divided an+ 
ole mathematically heterogeneal and impropor- 
tionable ;z. becauſe the compounding hetero- 
geneal parts are not r<ſpectively according to 
the ſame proportion divided. 

The leatt p: flible angle under any two given 
incoincidible lines is the lcaft angle of Con- 
tat which is poſſible under them. | 

Recto-convexe , and ciradiametral conca- 
vo-convexe angles of Contact as they are'the 
leaſt angles poſſible under their fides ; fo they 
are indiviſible into parts holaing all cach ro 
other any thing of mathematical homogeneity, 
or proportionableneſs ': Like unites they 'may 
be multiplyed to any proportion as whole num- 
bers, and ſeparately ſer : but cannorar pleaſure 
be divided , nor at ail into parts which ate all 
of them mathematically homogeneal : nor can 
any number of them be at pleaſure adjoyned 
one to another. So to any right-lined angle 
another maybe imagined in any proportion , 
but ſometimes it mutt be the compoſition of ſe- 
ſereral anzics , and -more then can ſtand at 
th. ſpace circimpacent about any one point. -It 
not. being poſsivie fcr above {our right tight- 
lined anglesroftand abour the ſame point. As 

t0a given point, cther points: may be: given in 
any 
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any proportion , as whole numbers ; but they 
any” ns. be adjoyned one to another : be 
properly by the dividing of a point, farther 
proportions are not to be expected. So in ſuch 
angles , though heterogeneal diviſions be infi- 
nitely poſsible ; homogeneal, I mean mathe- 
matically , being impolsible , are not, as above , 
to be expected. 

Two unequal aniſoclitical angies contained 
under the ſame two aniſoclitical tides , thoug], 
in reſpec& oftheir figuration , both are formed 
upon the ſame inclinableneſs of the fides one 
to another, yet they are mathematically hete- 
rogeneal : becauſe being two concrete angles 
made- up of heterogeneals, v4. of the angle, 
or angles of Contact and right-lined i angles ; 
in the two concrete angles, the angles of Con- 
tact are in the proportion of equality , and the 
right-lined angles in the proportion of inequa- 
lity : ſo as the concrete angles can have no 
proportion the one to the other. 

he half of the inclinablenefs of any arch 
2on its ſelf, z. e. upon another arch like and 
equal, is ftill comprehended and contained 
under the inclinableneſs of a right-line upon the 
ſame arch: that though their figurations are 
ever hetcrogeneal , and their inclinations can 
never be equal , yetthey may be mathematical- 
ly homogeneal : as different numbers are al- 

waycs unequal though ever proportionable. « 
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To no aniſfoclitical angle , whether of Cor: 
ta& , cr concurring by way of ſection can 1: 
right-lined angle be 1 made equal. And generaiiy 
berw cen ifochitical and aniſcclitical angics 
equality is impoſſible. And when aniſfoclitical 
angles are compared w ith thoſe that are iſo- 
clitical as greater, orlefler ; itis not to denote 
in both any mathematical homogeneity , and 
that ſo by poſſibility they are reducible to a 
true , compleat and analogous equality ; but 
the Intent 15 only to declare, , Whether of t; em 
hath, or can have the containing fide. , or 
ides falling within , or without the other ; 
which is only from their inequality by the 
whole kind. & thorgh anifoctince anglcs ma 
be greater , or Jeſs then a right- lined angle , 
jet betwcen the one and the other there is 
neither common way of meaſuring , ncr any 
proportion , though ' both of them be quanti- 
ative plane angles. There is no common way 
ﬆ meaſuring © , becaule of the aniſocliti- 
calneſs, and if there could be any proportion 
between them , then might a right-line d angle 
be given equal to fack 7 253:iſoclitical angles; 
the contrary of wht h 15 otherwiſe clearly de- 
monftrable. So as a thouſend angles quantita- 
tive by confeſſion and having rieht- lined an- 
les leſſer and greater then themſelves , yer 
an have no right-lined angle cqual to them. 
Aright-lined angle cannot have its inclina- 
Þ tion 
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tion ar the angular point, much leſs all along 
tie fides divided equally by a crooked-line , 
whether autoclitical , or antanaclicical , or of 
what curvature ſoever : though any ſuch 
crooked-line may from any angle divide equal. 
ly the pane bounded within a eicht-lined 
triangle: for if in fig. 17. BAC be a right- 
lined ang]e : I ſay, no crooked-line &c. can 
liviie it at the angular point equally. If itbe 
poſſible let it be « livided into equal parts by 
the arch AGEL v heracr autochitical , as when 
it is conceived to 52 part ct the arch A GEF, 
or antar =o RY as when it is conceived to 
be part of th? arch AGEHD. TIlen let the 
right-linz AD civide equally the righr-lined 
ancle BAL. It is manifeſt, if the crooked- 
line 1G never cccurre with the right-line 
AD, that then it doth nct divide the angk 
P.4-] equally ; for the right and crooked- 
lines cannot be coapted. Let therefore, if { they 
do OCCUrre , the place of their firſt meeting , or 
0::irroncebeat E. Therefore the arch AGE 
falleth wichin the angle BAD and therefor: 
divides the whole angle BAC unequally , 
whether it be autoclitical , or antanaclitical. 
And by the fame demneniracicn appears that it 
15 as impoſsible tor it to divide the inclination 
al! along the fides equaily. And though 2 
crooked-line may divide any rieht-lined figure 


becauſe of its perfe bounds, from any ang!: 
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into equal parts ; yet this no way evinceth any 
poſsibility of dividing a right-lined angle by a 
crooked line into equal parts : -and though from 
any point of fuch a dividing crooked line, lines 
might be drawn making up a figure , whoſe 
parts divided by the crooked line from the 
angle are equal ; yet this is no more then is 
performable upon any point of any crooked line 
drawn between the tides of a right-lined an- 
zle at randome , whether the parts of the an- 
gle be homogenea] , or heterogeneal , equal, 
or unequal, 

Difference of curvature by a perpetual ne- 
ceſ{itv infers difterence of inclination , whether 
the curve line be inclined upon a right-line , 
or upon a curve line ; for ſtill the one. of the 
curve lines will fall within , or without the 
other. So let inclination upon a right-line be 
in a recto-concave angie of Contact , recto- 
convexe angle of Contact , recto-concave, or 
reto-convexe ſecant angles ; by no right-line 
can any of thoſe inclinations be made upon the 
irſt right-line, nor by any other crooked- 
line : but Rill the lines will fall cither within, 
or without. And all angles of Contact under 
lines of different curvature ard rectitude, as 
they are of a thouſand Mathematically and 
extra-quartitatively different kinds one from 
another, ſo they are as manifef*ly diſtinct in 
Kind from all right-lined ang]-- wh: ſoever. 
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And as every number is a different kind , in like 
manner as to poſiture and fhguration 15 every 
line a diftin& kind differing from all other not 
agrecing with it in rectitude and curvature ; 
whether the curvatures be homogeneal, 7. e. 
every where equa], as in Circles, or hetero- 
ecneal, z. c. unequal in the ſeveral parts, as 
inclliples, hyperbolas, parabolas, &c. And 
accordingly judgment is to be made of the tide; 
under Which angles are contain'd , and the an- 
gles contain'd under them : alter the kind of 
cither {ide, and the kind of the angle is 
chang'd; ever, in reſpe& of figuration ; and 
moſt what , mathematically ; becauſe the former 
inclinablenes of the fides 1s taken away , and 2 
new kind of inclinablcnes introduced between 
them. Hence appears ; no two recto-concaves, 
no two recto-convexes , no two concavo- 
CONVexes , no two COnvexo-convexes , being 
all angles of Contact can be equal , except their 
fides have the very ſame rectitude and curva- 
ture. In general, equality is not to be ailcrted 
between angles, except either for the mer 
furablenes of both in ſome common way of 
meaſuring, or at leaft becauſe they can be fo 
cait into a coaptation , as that cither ſhall con- 
tain all the quantity which is in the other. 
And as he erred in {quaring the ſuperficial con- 
tent of a circle, that in his quadrature leſt 
out a ſmall lunular figure ; ſo neither can he be 
juſtt- 
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juſtifyed to have given one aniloclitical angle 
equal to another , who, as he muſt of neceſſi- 
ty, takes in , or leaves out an angle, or ſome 
angles of contact which are in the one and 
not in the other. 

Particularly no mixed lined , nor mixed 
crooked lined angles whatſoever , whether 
ſecant, orof contatt, can by any poſhibility , 
either by right-line , or crooked line be divided 
into equal parts , or angles, whether of the 
ſame , or of diflerent, kinds. And in few , thoſe 
angles, which cannot be divided into two 
equal parts cannot be divided into three , 
lower, hve, or any other number of equa] 
parts. 

The comparative admenſuremeant, as above, 
of right-lined and not right-lined angles 1s as 
well of their heterogeneal inequality, when hce- 
terogencal, as of their homogencal equality and 

roportionablenes when homogencal. 

All not right-lined angles comparatively 
admeaſured, to right-lined angles, only with 
the addition, or only with the ſubduction cf 
any angle, or angles of contact , are hetero- 
ozneal to all right-lined angles, as alſo, if 
when one angle of contact is to be added, and 
another ſubducted , the two angles of contact 
be unequal. And as is manifeſt , of ſeveral not 
rioht-lined angles , that is ftill the greater , 
whoſe comparative and relative admeafure- 
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ment 15 made to the greater right-lined angle : 
ard of thoſe, whoſe comparative admeaſuremene 
is unto equal right- lined angles, they are grea- 
ter , orcqual, or ll; accordius ro the equality, 
or inequality , and comparing 'rogether of thcir 
angles of Contact, And of concavo-concave 
angles the right-lined angle cannot be given, 
which is the orcateſt of thoſe right- lined an- 
gles that arc leſs then the concavo-concave 
angle: norin convexo-convexe angles can be 
given a right-lined angle, which 1s the leaft 
of thoſe right-lined angles which are greater 
then the convexo-convexe angle : nor in rectc- 
concaves the greateſt of the leſs : nor in recto- 
convexes the leaſt of the greater : whereas in 
concavo-convexe angles , the right-lined ans]: 
to which the comparative admeaſurement 1s 
made , may according to the caſe be cither 
equal, as when the fides are ioclitical ; or the 
oreateſt right-lined angle that is leſs, as when 
the concave fide is cf leſs curvature ; or the leaft 
of the greater, as when the concave fide is of 
orcater curvature. 

From theſe things may appear how that 
objection is to be anſy ercd , in Which you 
nree that there is a proportion between mixed 
lined angles , whoſe tides are ſecant, and right- 
lined angles, becauſe the one by its multiple 
may exceed the other; and that therefore an 
homogeneity , mathematically to be _ 
| o0c 
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tood, 15 to be acknowledged amoneit them. 
To this i is anſwered that all aniſoclitical a angles 
whatſocver having their {ides concurring by 
way of fection when compared unto r 2ht- 
line4 angles are heterogencal CPRINE 15 of 
angularity , 7. e. Cannot be divided into any 
number at pleaſure ot parts all equal ; but as 13 
manifeſt , they in that their relat ive nature arz 
concrete and compoſite anvl:s , formed of 
rizht-lined angles by adling to them , cr ſub- 

ducting from them mixed jined angiÞs of Cen- 
tact: lo as the right- Line part of yY {ccanc 

aniſoclitical angle , or any the leaf part of 
it hath true proportion with all richt-lined 
angles ; and the whole being heterogencal , 


yer hath a {emblance of proportion with ris oht- 


lined anvles , becauſe of thoſe parts which it 
hath w ck are homogencal with them ; but 
betwecn the other heterogeneal part w hic his 
the m_— angle of ContaR, and ri ;oht-linzd 
anzles , neither is, nor can be any proportion : : 
and it is Ing {e of this part that it 15 not a true, 
but a ſeeming proportion only , which 1s be- 
tween the w hole concrete heterogeneal., com- 
poſite aniſoclitical angle , and right-line -d an- 
gles: for if it were a true proportion and pro- 

portionablenes which were b:tween them , it 
ſhould then be poſſible to give a right-lin ied 
angle equal to ſuch an aniſoclitical ſecan 

angle ; ; Which when done , I have no more to 
P 4 fav, 
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ſay , being well atiured I am able to demon- 
{{tawctkecl <LIrary upon whatſoever right-lined 
angle fall be ofered under that notion. And 
whe: eas it is. urged that a right-lined angle 
is, and may be equa] to a mixcd lined angle: 
all their difference being only in this, that | the 
fides of the cne are more ſpread and divari- 
catcd then the other; what 1s this elſe but 
to {ay, that they are equal, ſaving that the 
one 1s bigger then the other. For angles of 
Conta& can divide angularity , or ſpace cqual- 
ly, or urcqually into more, or fewer parts : 
and they are not indivifiblc , becauſe every one 
contains innumerab! :y more in'it; and by the 
definition of an angie , lines Have a ſufficient 
inclination to cor iiture an angle , if in the ſame 
plane , they lye not both in the fame right- 
line. And to all other caſes and objections 
of the like nature grounded upon them athema- 
tical heterogeneity of the parts ,of which fuch 
ſpecial angles are conſtituted in reſpect of right- 
lined angles, like anſwers may be addreſſed. 
Though a right-lined argle cannot be di- 
vided into equal parts of the fame kind mathe- 
matically , or in ſhape by a crooked-line , nor 
a mixed , or crooked-line angle by a right- 
line into parts of the ſame kind in reſpect ol 
figuration ; yet ſ{»necrooked lined angles may 
be divided into paits exactly equal of the ſame 
kind one with another , and with the whole 
ma- 
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mathematically by a right-line. For it is ap» 
parent , there may be between magnitudes 4 
ſufficient homogeneity for proportionablenes 
without excluding all further diſcriminableneſs 
between them : as between equal arched con. 
VEXO-CONVEXES , Or CONCaVo-concaves and their 
parts when they are equally divided. So be- 
tween lines of all kinds, and numbers of all 
kinds, is proportionality. Yet ſtill their propor- 
tionality is in reſpe& of ſomewhat which Is 
homogeneal in them. Y7z. that they are all re- 
ſoluble into. parts that are homogeneal, or 
parts into which the reft are homogeneally 
reſoluble, or aſter the ſame manner menſura- 
ble, as equal arched convexo-convexe angles 
into two equal re&to-convexes : yet notwith- 
ſtanding the proportionablenes between the 
convexo-convexes and the reto-convexes ; ſuch 
an heterogeneity is in their figuration , that by 
no divarication of fides can they ever bemade 
equal. And though the equal arched convexo- 
convexes and concavo concaves may be divi- 
ded by a right-line into two equal parts ; by 
no lines whatſoever can they be divided into 
any more <qual parts nor their recto-convexes 
by any line whatſoever into two equal parts ; 
ſuch parts of ſuch angles being more impoſ- 
ſible to be given in Geometry , then the ſquare 
roots of unſquare numbers, or cubicke roots 
of uncubical numbers are in Arithmeticke. As 
any 
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any two points, or any two indivifibles ma 
have ſome few proportions amongſt them , bur 
no more: the latitude of proportionablenes 
being limited by the ſpecial natures and kinds 
of things : ſo between ſpecial kinds of numbers 
cannot be all proportions : nor between ſpecial 
lines all angles, or all proportions in all an- 
gles. 

Hence alſo we may clear the poſſibility of 
that ſpeculation of the learned perſons by you 
named , that in hcterogeneals there may be a 
paſſing from greater to leſs , and from leſs to 
greater in a continuous manner without , ever 
paſſing thorow equality ; however you are 
pleaſed to beſtow upon it a contemptuons ſmile, 
1fnot anhiſs : /7z. that we ſhould aflert that 
mixed lined , or crooked lined angles can 

aſs by the divarication of the ſame fides from 
25k greater to be leſs then given angles, or 
contrarily by their contraction , and yet in that 
tranſit , never be equal. What is more cbvious 
then to give inftances of aniſoclitical angles, 
leſs then a given ifoclitical angle, and by di- 
varicating and diftending the {ides of the ani- 
ſoclitical angle , it may be made to excecd the 
firſt given ifoclitical angle; yet in all the way 
they could never be equal the one to the other ; 
the one being iſoclitical, the other anifocli- 
tical : coaptation and the paſling of the fides 
irom the angular point every where ow7_ 
their 
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their inequality : and let thoſe that aſſert their 
equality any way {hew and admeaſure it. 4nd 
the ſober undexitanding of thoſe ſayings, that 
ſuch angles paſſe from leſs to greater without 
ever being equal , is not to aſlert any homo- 
gencity , or proportion of any kind between 
them, or common way of meaſuring their quan- 
tity in and according to the ſame indefinite 
quantity , but only to ſhew how the ſides may 
paſs 'within and withour each other ; but be- 
cauſe of their aniſocliticalnes and differ ence in 
reſpe& of rectitude and curvatures, they can 
never be brought to be coincident. And why 

ſhould this appear ſo monſtrous , that —_ - 
tions ſhould be, in the ſenſe aboveſaid , made 
from greater to leſs, without paſting thorow 

equality ? ? iceing i it is moſt manzfeſt that though 
a crooked-!ine crrcumducted about the angular 
point of a right-lined angle makes inhnite 
diviitons of the right-lineJ angle ; : yet they are 
ever unequal , and never by polsibility can be 
equal : though notwithſtanding , the ſame 
crooked line may divide a crooked lined iſo- 
clitical angle eqnal to the given right-lined 
angle into "equal parts ; which beſides plentt- 
fully ſhews the heterogereity which 1s be- 
tween equal right-lined and crooked-lined ifo- 
clitical angles , notwithſtanding their equa- 
lity : yet by making up the right-lined angle 
ito a compleately An. fheure , the croo- 
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ked-line may divide the plane of it inte equal 
iſoepipedal and iforrhopical parts: as is more 
eaſy to demonſtrate then that there ſhould be 
any need to ſet it down. And it is not to be 
ranged at, that we aſſert a crooked-line can 
divide a right-lined triangle into equal parts, 
but not any of its right-lined angles : for the 
figuration of the oae is compleat , and the 
production of the crooked-line , as well as of 
the lines containing the right-lined angle, in 
the triangle are limited ; all which are quite 
otherwiſe in mere angles, being in many 
kinds of angles and inclinations very alterable 
by the production of the lines. And if you will 
pertinacipuſly ſay that a crooked-line may di- 
vide equally a right-lined angle, ſhew their 
equality, and your wey of admeafuring the 
equality of the parts: both coaptation of fides , 
in whoſe habitn:!2 the nature of angles chiefly 
conkiſts , and alis the way of meaſuring by 
interiected arch.-5 demonſtrating and declaring 
the contrary: Nay ſometimes in quantities 
among which there is true proportion , the 
ſpecial differences of their kinds may be the 
authour of little leſs. So commenſurable quan- 
tities , being in their commenſurability inh- 
nitely diviſible, may be continually increaſed, 
or leſſened by quantities vaſtly Yes then any 
given quantity ; yet as they paſs from leſs to 
greater never can hit equality with any the like 
quan- 
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quantities of the ſame veneral kind, being 
incommenfurable. So in the preſent queſtion, 
heterogen=ity oi des makes an tmpollibility 
to coa7? , thuugh by ftraitning and divarica- 
ting 3 1ay tall within, or without , and 
ſ> be !ci>, or greater, but being impoſlible 
to c0aj!, and incapable of any other common 
way 0: mcaluring , equality cannot be concei- 
ved in them; in which is przſuppoled a com- 
mon way of meaſuring to declare and prove 
their aſlerted proportion and equality. And tn 
this whole matter what is more ſaid then that 
the cutting incliagtion of a right-line upon a 
rig!ii-iine, and of a right-line upon a crooked, 
or of a crooked-line upon two crooked-lines 
being all ef different curvature, may any of 
them be greater, or lefs then one another he- 
terogencally , but can never be equal ; as to 
thoſe that will conſider , is moſt clearly mani- 
feſt and neceſſary. And this is no more ſtrange, 
then that odde numbers may be leſs , or great- 
er then any even number , at leaſt above two, 
yet by their conſtitutive nature , they can never 
be equal: and for the ſame reaton magnitudes 
commenfurable and incommenſurable may be 
greater, and leſs then one another , and by a 
leſs quantity then any quantity that can be 
given ; yet, forthe —_ of their natures, 
they can never be equal, remaining ſo diſtin& in 
their ultimate kind; and however they have 
many 


( 206 ) 
many general things in which they agree , yet 
they are. not accountable ſpecially , but by 
ſeveral wayes and algorythmes. And as it 15 
the binding up of numbers to the ſpecihck 
properties of Evenneſs, or oddneſs, and of 
magaitudes to commenſurability , or incom- 
menſurability , that makes equality between 
their kinds impoſhble ; ſo it 15 the incoapta- 
blenes and want and impoſſibility of a common 
way of meaſuring , which is between the two 
and two fides of ſuch hererogencally unequal 
angles , keeping all along the properties ot 
their inclination , that renders equality be- 
tween their kinds impoſſible ; though either 
may ſometimes truly and manifeſtly be greater 
or leſs then the other, however without pro- 
ortion. For in heterogeneals may be a two 
fold inequality , either an inequality according 
to proportion , or an inequality without pro- 
portion : and though they be heterogeneals , 
if it be a true limited , determinate proportion 
of inequality which is between them , as be- 
tween an odde number and an even', a com= 
menſurable magnitude and an incommenſura- 
ble, they are then conſidered as ſome way , 
or according to ſomething which is, homo- 
geneal , not heterogeneal , in both : but if their 
inequality, though real and apparent be with- 
out any true and homogeneally determinable 
proportionablenes , as between right-lined _ 
aniſo. 
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aniſoclitical an gles, then the conſideration 
had of them is in their heterogeneity. So to the 
objection , that right-lined angles, and re&o- 
convexe angles of Contact have proportion of 
greater and leſs, and are therefore homogeneal , 
if any quantitativenes be to be aſlerted in the 
reto-convexe angles of Contact; and fo of the 
reſt : TIanſwer , there is not a proportionable 
incquality between right-lined angles and reo- 
convexe angles of Contact , and the like ; but 
an inequality , which is improportionable: 
as when the Earth is ſaid to be intruth greter 
then a point; though in many particular hy- 
potheſes contrarily conceived , for the better 
obſerving and accounting ſeveral phanomena , 
and the better accommodating of inſtruments 
for the making of obſervaticns. So in the ge- 
neſts of quantities and figures, when one quan- 
tity hath its geneſis by the fluxe, or motion 
of another , the quantity formed by that motion 
is greater then the quantity moved , though 
ſiil without any proporticn: ſo by the diva- 
ricating of the ſides, Ly the motion of one of 
the ſides, of a recto-convexe angle of Contact , 
isa genelis of reto-convexe angles of lection ; 
and the re&d-convexe angles of ſection are ftill 
greater then the re&o-convexe angle of Con- 
tat, or its reſpe&ively moved {ide : and all 
{ill without any proportion. And inequality 
without proportionality being ſo uſually _ 
ted , 
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ted, and familiar between mere heterogeneals, 
doth cafily acquit it ſelf from the reproach you 
charge it withal , of being a contradiction in 
the very terms ; for finite and infinite never 
were denyed to be unequal, yet never can be 
' made outto be mathematically homogeneal and 
proportionable. For though all proportion is 


either of equality , or incquality ; that hinders 


not but an inz:quality in heterogeneals may be 
admitted, without an aſſerting of proportion 
between them. So as mathematical homoge- 
neity is not proved by inequality , till. propor- 
tionablenes be as well proved as inequality- 
Of the ſame leaven is that ſtrange kind of 
reaſoning you ule ; to any right-lined angle a 
crooked-lined angle may be made equal (we 
confeſs a taouland ſeverai crooked-lined angles 
may be made equal to any one right-lined ) 
angle) but you from thence interre that there- 
fore all crooked lined angles and right-lined 
angles are of the ſame kind ; without adding as 
well, that to any crooked-lined , or mixed 
lined angle , aright-lined angle alſo might be 
made equal ; which can never be done ; the 
contrary thereof being confelledly demonſtra- 
ted in Geometry : or if any be ſo opinionated 
that it is eithereaſy , or feaſible , letthem give 
a right-lined angle equal to an aniſoclitical an- 
gle, whoſe fades concurre by way of ſection 


or to an ultradiametral conyexo-concave angle 
5 of 
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of Conta& : and trye whether the equality of 
the two angies be not diſproveable. In the 
ſame manner inequality without proportion , 
is allerted between both the re&o-concave and 
reto-convexe angles of the ſemi-circle, 5. ce. 
the inner and outer angles of the ſemi-circle , 
and a right, or any other right-lined angle» 
But to return , from the concrete and com- 
polite nature of not right-lined angles, when 
compared with right-lined angles ; the enig- 
maticalnes of the propoation , that magnitudes 
of one ſort may be greater, and leſs then a 
2iven magnitude of another , but never equal, 
becomes moſt clear and doubtles : as innit 
ſolids may be given greater, or leſfer then the 
heterogeneal concrete magnitude of a cube: 
ſoot and a foot-line; but never can any ſolid: 
be given thereunto equal : ſolikewiſe infnite 
heterogeneal concrete magnitudes conſiſting 
each of ſolids with the accreſcency, or an- 
nexion of a foot-line.,, may be given greater , 
or leſſer then a cube elle ; but in ſuch compa- 
riſons , never can the concretes of the hetero- 
rencal magnitudes be equal , or in proportion 
to any (ſolitary , ſingle, one, of the hetero- 
reneals. 

In like manner it manifeſtly appears what 
to be thought of that often pretended equality 
between the two angles of a ſemi-circle and a 
right right-lined angle : for by coaptation _ 
eng 
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the goings forth of the lines from the angular 
point 1t © appears otherwiſe. And how will they 
that alſcrt their equality demonſtrate it ? and 
by what way will they admealure ir ? for in- 
tcrjaccnt and intercepred arches of Circles 
drawn _upon the angular point as Center , can 
in thcic angic 'ES CON tribure nothing to the ad- 
meaſuring of them: and coaptation makes 
a24iuft their equality : and is ſo tarre from ma- 
Ei 2 2 right right-lized angle to be the con- 

fait Rancard of all angles of ſemi-circles , 
tf at it manifeſtly ſhews the a: igles of oreater 
femi-ciccles to be greater and of lefs, leſſer, 
T he objection , that unequal circles, {emi 
circles, and {cgments of cqual degrees, cannot 
be judged like and homologal figures , Except 
all their reſpective angles be equal, as well as 
the fides homelogal : this may be eakily 
an{wered 2; Viz. that itis like genefis that makes 
like figures , Which in all right-lined figures 
makes the anſwering angles equal, and in ali 
hgures the fides to be homoloeal,and the diftc- 
rence of the homologal angles to be leſs then 
the leaſt right-lined angle. 

In Cirdes the ſame genehis , by the circum- 
duction of the ſemi-diameter about the Center , 
which makes the figures like , and the fides 
. homologal,* makes in unequal circles the cur- 
vatures., angles of coincidence, the angles ot 
the ſemi circles , and of homologal: lopmonesy 
necel- 
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neceſlarily ynequal: -D&;johehn figures! '2r- 
be judged likewhen 3ft agoncentricke py: 
the perimetex, jides, and lincs of -the* 011 
proportionable to thoſe inthe other , 22 
or may be placed parallel, or coiuci. 

thoſe inthe one, tothoſe in the other ; : 
which in right-lined figures, tis true, t: 
alwayes follows equality between the a: 
ring angles , but not ſo,jn other jjned hs CS. 
And becauſe equality of angles. ig like. ry" 
lined figures is fo much urced ; the des. 6% 
of the caſe of angles 1 in like right: lined and 3:: 
crooked-lined hgures may plainly appear in 
another remarke ; - Viz, that in like right-lincd 
hgures, the fides of the anſw ezing angles may 
from the anſ\v cring angular pointbe exactly 
coapted one to another ; which in UNequa: 
Circles, though never ſo like figures, is moſt 
apparently impoſlible : : that it cannot but be 
unreaſonable to expect as ab{ulute a conformity 
between tac anſwering angles in like crooks: 
lined tigures, as there is in like right-lined 
hgures ; being ſo manifetly againſt both. £112 
eye and demonſtration. 40d therefore lik 
ſeaments of Circles, are not detned as equ2- 
liry of angles contained between their /arcizes 
and their chords; but by the equality ot the 
angles contained in them ; the one bein? ccr- 
tain, conſtant in all, and demonftrable : 
other in moſt caſes, not only Jong”: 
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impoſſible. Sothe objection , from the aſſerted 
equality of alternate angles , made by a right- 
line cutting parallel circumferences ; is readily 
anſwered by denying the truth of what is pre- 
ſumed in the objection , as never by any de- 
monftrated , or ever *poflibly demonftrable , 
Viz. that the alternate and vertically oppolite 
angles , made by a right-iinc cutting parallel 
circnmferences are equal. And the tyranny of 
forcing lines out of their nstures and ſpecial 
properties , may appear in that very inftance 
of compelling the paralleliſmc of curve lines 
to anſwer the conſctaries and iaioms of the 
paralleliſme of right-lines: 3n which , to omit 
the alleadged inftance, as by vou urproved, 
and for good reaſons by us to be denyed,, a 
right-line tangent of the lefier concentrick 
Circle cuts the circumference of the greater , 
and infinite right-lines cutting the greater , 
neither cut, nor touch the leſſer , which is 
repugnant to the nature of parallcliſme in right 
lines. That that which is ſo much contended 
for , that a crooked-line aud a right-line arc 
homogeneal as to length and their general 
lincarinefs , was , or ought never to be denicd, 
there being all poſfibility of equality , and 
truly proportionable inequality between them , 
what kind of 'curvature ſoever the crooked- 
lines bear : but that they arc homogeneal as 
to the poſiture of their longitude ; the fite and 
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manner of their extenſion , hath' unto me 
been alwayes unconceivable : whence the 
truths on both hands clearly follow , Y:7. 
that an arch and a right-line may be equal and 
hold alwayes a true limited , exact proportion 
one to another , but the arch and its chorde 
never can be equal , z. e. there never can be 
equality between a cight-line anda crooked- 
line, both pofited berween the fame two ter- 
minatcing puints, nor any analogy between 
the rectitude of the one and the. curvature of 
the other. And the ſceking to prove the equa- 
lity of angles contain'd under homologal lines , 
the one curve, the other a right-line from your 
uſual fancy of a regular polygone of infinite 
angles in every circle , is too wild to be per- 
ſwafive : for though at any mean point in 
curve lines, the two parts of the curve-line 
may be conceived ſpecially to meet as ſeveral 
parts and lines, and ſo to have inclination the 
one to the other , and ſo to conſtitute an angle; 
which we call the angle of curvature and co- 
incidence, not reaſonably to be denyed 
by thoſe , with whom it is ſo ordinary to 
make ſuch ſuppotitions , and eſpecially ſuch as 
can ſo nſually againft poſſibility imagine angles 
ina right-line remaining a right-line : yet that 
angles ſhould be without fides, and a peri- 
meter of any figure conceived at once to be all 
angular points and no lineary fades , clearly 
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deveſtes the perimeter-of the nature of a/line : 
and to me it ſeems Tar from the nature of a 
regular hSure, that hath nothing but points 
inſtead of- likes to bound it : but which is moſt 
— that a namver actvally infinite ſhould 
- lo caſily piven , is hard tro allow : and that 
;nciviter as points , ſhovld be {o adjacent 
- to another , one without another , ith 

ns coincidence , igent'ty and unity, 15 new 
[h ailoſophy , and not cahly capable of any in- 
2c NOUS deſenſe. Therefore that argumentation 
o! yours , that ſuch a regular polyg oone of in- 
finite whether fides or angles is either a circle , 
or inſcrivable in a circle, is too vain: - for it 


"can be neicher, being nothing , becauſe there 
nElttrer is, nor can be ary ſuch thing : for if 


any {nch were allowed they mut of neceſtity 
have equzland infnite perimeters ; * which 1s 
to0 orof; to'be aamitted in it ſelf, and beſides 
Tenders 'the whole matter enapply able to Cir- 
cles, which are acknowledged , to be ſome 
Its then * "others. So as all diſcourſes of a re- 
vular polygone of infinite angles, are diſcour- 
es not only of a non-entity , brit an abſolute 
impoſhbiltty ; , which renders all ſauppoſitions 
thercof ant ihable. And of the fame hneneſs 
are thoſe fayings , that the magnitude of an 
angle isnot to be judged of from the divarica- 
tion which the fides have without the angular 
point, or point of concurrence , but from the 
diva- 
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rication which they have in the point of con- 
currence ; /as if in an indivitife point-they 
could hay eany divarication at all. But-as if 1t 
were reſolved that even this ſhould be rranſcen- 
aed in monttrolity , for the juſtilying of the 
equality of mixed lined angles contautd by 
h- >mologal fi eS1n uncqual. Circles, by an 1a» 
tance from the coapting of unequal hexagones 
to the ſame line, as a common fide in-thom ail, 
divided equally by a perpendicular: paſting 
thorow the centers of all, s right-lined angle 
is ftranzely conftituted akhes 'of three right- 
lines concurring , but not in the fame point, 
or of two lines w Show any concurrence, cr ele 
the inſtance muſt Le void of all pertinency to 
the queſtion. So toall thoſe objections ſeem 
ingly founded upon that propotition , or _ 
ſtulate, that what js leſs then any polittve 
quantity whatſoever: is not any quantity at all, 
is juſtly anſwered ; that the propoſition or 
poſtulate is moſt true and reaſonable , and can- 
not by any of ſound mind be denyed , or donl- 
ted: but no force of objetion Ede be mae 
out of that, if other things of a lefs veritable 
nature had not been taken in; as in moſt of 
them the fancyed poſſibility of a regular = 
gone of infinite angles ; and frequently th al 
Circle is that regular polygone. 

But beſides , "though what is leſs then any 
politive quantity | w_ er be not any quan- 
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tity atall ; yet this hinders not, but quanti- 
tyes may be mathematically heterogeneal and 
improportlonable one to another : ſo every 
ſurface is leſs then any ſolid : and angles of 
Conta& are not leſs then any quantity what- 
ſoever, for there is in the leaſt of them an 
endles, uncxhauſted divifibility ; which how 
It can conſiſt with a nonquantitativenes, let 
thoſe that have a minJ to be ſe rious ſolemnely 
conhder. To the objection that would prove, 
neither ſemi-circumference to contain an angle 
with the right-lined tangeut of it in its extreem 
point, becauſe the two ſemi circumferences 
contain no angle at that point, butare one re- 
gularly continued line , and the circumference 
and right-lined tangent are lines coincident , 
at leaſt as to the point of Contat ; manifeſt and 
reaſonable anſwers cannot be to ſcek out of 
what hath already been ſaid. For firſt what 
hinders the reaſonable conceiving of angularity 
at any point of a curve-line , where is both con- 
currence , inclination and diviſibility , more 
then the notion of divifibility at any mean 
Point of a right-line ? And not to doubt but a 
cnrve line may be conceived reaſonably as one 
continaed line , as well as two , or more , in- 
clined and concurring right-lines ; yet that the 
right-line tangent and curve-line which it 
toncheth , ſhould be ſaid to be coincident 
lines, in ſuch ſenſe as to exclude angularity ; 

or 
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or that any two liues can be ſo coincident in 
one only point , asto exclude angularity, and 
the inflexion of one to, or from the other , 
except both lyc in one and the ſame right-line; 
hath , as elſewhere , been plainly and abun- 
dantly anſwered to. To the objection that the 
Area of a Circle is equal to a re&-angle under 
the ſemidiameter and ſemi circumference ; and 
that therefore the ſemidiameter in a Circle is 
perpendicular to the circumference in a Circle 
and makes at the circumference four equal 
right-angles ; js anſwered , that the whole ob- 
jection is a manifeſt paralogiſme. For it is not 
denyed but in the right-lined re&-angle under 
the ſemidiameter, and a right-line equal to the 
ſemi circumference, is preſymed, and by the 
definitioa of a re&-angle inferred , that thean- 
gle under thoſe two right-lines is a right right- 
lined angle : beſides it is not denyed , but the 
diameter falls perpendicularly in the circle 
upon the circumference : and that the four an- 
= made by the falling of the ſemidiameter up- 
on the circumference differ from one another 
leſs than the leaft right-lined angle : however 
that cannot force the falling of the ſemidiameter 
perpendicularly upon the circumference into 
the propertics of perpendicularneſs between 
right lines, which till divides the ſpace at the 
angular point into four angles always , every 
way alike, and equal ; which in right ines por 
pee 
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pendiculars upon curve lines in the ſame plane, 
is impoſsible tobe , and therefore impoſzble e- 
ver to be demonitrared. 

It will not be unuſefol here to enquire where- 
in the likeneſs and unlikeneſs of angles doth 
conliſt , and whether there be any fuch thing as 
likeneſs and unlikeneſs:-in angles, or whether 
the likeneſs, or unl:1kenefs of hgures be only in 
the fimilitude, or diftimilitude of the fides. And 
that by a circumſpet conſideration of the nature 
of mathematical frmilitude in other caſes, we 
may be the better guided into the true and moſt 
rational notion of ftmilitude in angles, let us 
remember what hath already been judged in 
this point , and what is herein confeſſed on all 
hands. Firſt, in right lined figure;, thoſe fi- 
gures are judged like; whoſe anſwering angles 
are equal, and the anſwering fides and other 
line; proportionable ; and if they be equal, they 
may be coapted , homologal fide to homologal 
fide , and anſwering angle to anſwering angle ; 
or whether they be equa], or unequal, all the 
fides and other anſwering lines of the one may 
be ſet, as from the ſame center , each at paral- 
lcliſme, or coincidency with the anſwering 
fides, or lines ofthe other, ſo as in like right 
lined figures 1s proportionableneſs in the anſwe- 
ring fides, cquality of the anſwering angles, 
coaptability of all the anſwering fides into ei- 


ther coincidence, or equidiftance, and a pro- 


por- 
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portionate diſtance: of the anſwering angles, 
each from the ether. | But now the fimilitude 
of iguration which is in circies founded upon 
the like genefis of all circles is in the equidt- 
ance , or coincidence of their circumterences, 
whea the center of the.one is coapted to the cen- 
ter of the other ; and that equal angles from the 
center intercept proportionable parts of the cir- 
cumferences, and that- proportionable parts of 
the circumferences are connetted by proportio- 
nable chords , and contaiti and ſuſtain equal 
right-tined angles. And the like ſpeculations 
might be purſued in other figures Loh plane 
and ſolid, In a rational application of which 
to, the diſquifition of angles, it may be firſt en- 
quired, whether there be any ſuch thing as fi- 
militude & diffimilitude to be own'd or obſery'd 
among angles ; andif fo, how that fimilitude is 
to be underſtood ; and whether it be inconft- 
ſent with inequality in the. anſwering angles. 
To clear all which we muſt know, that in une- 
qual but like right lined” figures , the - homolo- 
eal angles are always equal, being contained 
in both figures under right lines: but in une- 
qual, and like mixed lined and crooked lined h- 
gures, the homologal mixed lined, or crooked 
lined angles, neither are, nor can be equal ; 
only their difference is ever leſs than the leaft 
right lined angle; and their fimilitude hath ne- 


with 
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with good reaſon according to the following 
oloſs is to be juſtified. The more clearly to J' 
demonſtrate all which in Fig. 21. upon the 
common center A. draw two unequal Circles, 
Yiz. HEG. the lefler , and BCD. the greater. 
Then from any point B. in the greater circle 
BCD. draw the right line BEAFK. thorough 
the common center A. cutting the circumfe. 
rence of the leſſer circle HEG. in the point E. 
. then take AF. cqual to BE. and upon the cen- 
ter F. and ſemidiameter FE. draw another cir- 
cle ECKD. <qual to the greater circle C BD. 
Here on all hands is agreed , that the leſſer cir- 
cle HEG. and the greater circle CBD. are like 
fagures , and that therefore the two mixed li 
re&o-concave angles ABD. and AEG. arc likeſ4 
angles. And by the conftruction it 1s apparentJ 
that the two re&o-concave angles A BD. andj® 
AED. are cqual : and that the two reQo-con-J< 
cave angles AEG. and AED. are unequal: 
and that the re&o-concave angle AED. is] 
greater than the re&o-concave angle AE 6.|li! 
and in all like caſes it is always ſo; howeverſth 
the difference of the two angles muſt neceſſarilyJun 
beleſs than any right lined angle , becauſe all cli 
ſuch citradiametral concayo-convexe angles offÞu 
contaQ, as G E D. are always leſs than an 
right lined angle ; as is conſequent to what ack 
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been demonſtrated in Geometry , which was toſiic 
be ſhewn, Whence we may clearly —_— g 
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that fimilitude of Figures lies chiefly in the pro- 
portionality and like pofiture of homologa} 
5, | tides, in reſpett of paralleliſme and coincidence, 
er, | without impoſing any other neceffity for the c- 
cle { quality of anſwering angles, then as it may 
oh {| confift with the proportionating and like poti- 
fe. ting of the homologal fides and lines. And ſuch 
E. [inequality of the anſwering angles , as is requi- 
-n. {ite to the _—_— and alike poſiting of 
jr-Jthe homologal fides t_ in like and une- 
D. _ mixcd, or crooked lined figures, is fo far 
om being inconſiſtent with their figurative fi- 
:kefmilitude, that they cangot without it, under in- 
equality keep ſimilitude in their figuration. 
E And though the inequality , which is between 
entJangle and angle be lefs then that which is, or 
nd may be, between the Homologal fides and lines ; 
\n-| yet the inequality of the angles is more different, 
al:Jbcing an inequality without proportion, where- 
is] the inequality of the homologal fides and 
G [lines is ever according to proportion. Upon 
rerthe whole,it is not equality that generally makes 
ilyJangles to be like, for a right lined, and an Ifo- 
"fi clitical concavo Convexe may be equal angles, 
ofÞbut never can be like, nor were ever ſulpe&ted 
ny[tobe fo: but that which makes angles to be like 
wr is rather their being contained under homologal 
toſ fides,pofited ſo as to conftrudt a like & homolo- 
vel 2al figuration. And this whole matter depends 
nat] upon what I before hinted,7z. the —_— of 
Incs 
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lines and angles; Sc. re&itude, being one 
lingle, ſimple , figuration of lines incapable 
of any variety ,, like angles under right lines 
are always equal, and never can be unequal : but 
- curvature , being infinitely variable , - thoſe 
crooked lines are {aid to be like, 7. e. homolo- 
cal, whoſe conſtruction is like , ſo as in like 
fizures upon a common center , to ſet homolo- 
gal ſides and lines proportionably equidiſtant, 
or coincident z as circumierences of like though 
unequal circles, ellipſes, &c. And ſo under a 
thouſand inequalities ſuch mixed and crooked 
lined angles may be like: as in Fig. 21. the 
recto-concave angles A E G.and AE D. being 
unequal, are both like to theangle 4 B D. and 
ſo isevery angle how difterent ſoever., if con- 
tained under a diameter and a circumference. 
And indeed the figuration of angles, being in- 
compleat , and the length of their fides unde- 
termined, neither paralleliſme, nor coinciden- 
cy , nor proportionality , nor homologal poſi- 
ture, can, when they are unequal , be conceived 
in their fides , without ſpecial relation to ſome 
compleat Figure and its Center: ſo the reo- 
concave angles AE G. and 4 BD. in Fig. 21. 
are like , as conceived to be each contained re- 
ſpectively under a diameter and a circumtfe- 
rence, and ſo upon a common center pofitable 
into paralleliſme , coincidence and proportio- 
nablencſs , agd all poſſible likeneſs and homo- 


lo- 
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logalneſs of fhguration. In right-lined ahgles, 
where age and like angles arc always c- 
qua! ; :orthe {ame reaſon cyery angle equal to 
a rig.n'-{ined angle, - 15s not preſently a like an- 
ole: ut athouſand equal angles , are all, ever, 
and to all purpoſes, uniike z as two equal iſo- 
clirical right lined and crooked lined angles, be- 
cauſe they can never be coapted tobe anſwering 
angles, in like Figures, or toſet their contain- 
ing ſides homologally , and in paralleliſme, or 
coincidence. That equality of anſwering 
angles is not fo of the cfſence of like Fi- 
gures, as proportionality of ſides, and anſ{wer- 
ing lines, with their paralleliſme , or coinci- 
dency ; only from the propriety of like plane 
Figures, follows'an- cquylity in all like right- 
lined angles ;5 and in. like curve lined Fi- 
gures, that their inequality is ever les than the 
leaſt right-lined angle. Hence therefore ap- 
pears that from the hmilitude which is in une- 
qual circles,the equality between angles of ſemi- 
cireles & right right-lined angles is not efftectu- 
ally proved. And notwithſtanding any thing in 
thoſe arguments tendred aud proved , every 
re&o-concave angle contained under a concave 
arch ofa circle and a right-line, which is per- 
pendicular to the right line tangent of the .arch 
at the angular point , is greater than any right- 
lined acute angle , and cls than a right right- 
lined angle : and the recto-convexe angle _ 
taine 


(224) 
tained under the convexce arch and the right 
lincd tangent is leſs than any right lined angle 
wharſoeyer : and the other re&o-convexe angle 
contained under the convexe arch and the right 


Lne, which is perpendicular to the right line 


tangent at tizs atigular poine, is greater than a 
right right-Uncd angie , and leſs than any ob- 
tule r1got-:incd 2ny)e wharſoever. 40d where- 
25 you object that if, as is Fig. 12. the r:1zt line 
& G 4 bethe diameter of the circic K.4 £2. and 
AB ti right line tangent, then X AB 1s a 
rightright lined angle : and the re&to-convexe 
angle of contat D AB is no part of the right 
right lined angle &X A B. that therefore the an- 
gle of the ſemicitcle X AD is ſtill equal to a 
rightright lined angle, becauſe what is taken 
out of it was no part of it. Ianſwer, the re&o- 
convexe angle of contat DAB is indeed no 
proportionable part of the right right-lined an- 
gleK AB, but yet it is truly a part, though 
improportionable , and ſo mathematically he- 
terogencal : for if it had been no part atall, and 
nothing , then the angle of the ſemicircle X.AD. 
( nothing being taken out of the right right-li- 
ned angle XK AB, but the re&o-convexe angle 
ofcontat D AB, which is ſaid by you to be 
nothing, and no angle ) it ſhould till remain a 
right right-lined angle ; which is not by any 

rted, the contrary being ſo manifeſt : be- 
fides that the ſeparability of the reRo-convexe 
Ul: 
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angle D AB fromthe recto-concave angle K.4D 
makes czear and certain , the truth of its being 


a part of the right-lined angle KAB.: 


And likewiſe frem what hath Leen Lefore 
declared in our opening the nature of a plane 
angle may clearly appear, that we are not to 
underſtand that a planc atigle is meerely the an- 
oular point, or mcerely in the angular point, 
as contradiftinguithed from the containing 
fides, though 1t there terminate, or thence 
have its riſe ; but angles are in the habitude 
of the concurring , containing an4 inclined 
fides : Yi: the habitude which they hold each 
to other all along their tendency unto the an- 
gular point, or thcir riſe from thence , if we 
would have the full notion , inclination and 
fguratlon of an anglc. For there is often a great 
incquality and vaſt imparity between the in- 
clination , ſomctimes of one part of the cen- 
taining fide to the other containing fide , and 
the inclination thercunto , of other parts of the 
ſame firft containing fide ; as may appear in all 
mixed lined, mixed crooked-lined and all other 
ani{oclitical angles. And the nature of an angle 
confifting in inclination as well as in concur- 
rence , though concurrence may be and is in 
a point, and inclination at a point, yet incli- 
nation muſt be in the lines and of the lines , and 
cannot be in a point ſeparately. And methinks 
the nature of an angle, and its incligation , is 

_ ſcarce 


—_ 


(226) | 
ſcarcely ſof ully held forth, when the inclination! 
of the two lineary fides containing it , as if the 
fides were not therein concerned, is ordered to 
be obſerved only in the angular point , and not 
out of it: hats, as you ſay, though you uree it 
to the contrary , many times out of the angular 
pou in the containing ſides , no two points can 

e ſhewen inthe one fide, where it hath the ſame 


| 
1 
c 
c 
mclination unto the other. Certainly in an indi- || 
vitible, ſuch as is the angular point, if abſtractly | b 
coniidered , it were vain to expect and impoſſi- I t 
ble go obſerve any inclination : and no doubt as | ti 
che magnitudes inclined are without the angular c 
point, ſo is alſo the inclination: though as they I n, 
terminate in the angular point, ſo doth the incli-Jth 
nation. So the angle of a ſemi circle is not theſar 
common terme of the diameter and the ſemi cir-Iſo 
cumference,excluding the diameter andthe ſemi-Jne 
cir-cumference for then in an abſtracted pointtjq 
it ſhould be poſſible to obſerve an inclination [ot] 
and a point bi indiviſtble ſhould be inclinedJan 
unto its ſelf ; which is not convenient to aſlert :Þgjr 
but rather the angle of a ſemi circle is the in-J&i; 
clination of the ſemi circumference to the dia-[j; 
meter , terminated in the angnlar point , whichſyg, 
is common to both. And whereas it is ſaid thatge 
out of the angular point, no two potats can beſcgy 
ſhewen in the diameter , at which thediame-ſjyg 
ter is equally inclined to the ſemi circumfe-khg 
gence, nor in the ſemi circumference where itſerg 
15 
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is equally inclined to the diameter ; all is allow- 
ed and averred as glofſeably true, and this 
is that which makes the great diflerence be- 
tween anifoclitical and iſoclitical angles , and 
renders it ſo impoſlible to give an anifoclitical 
angle equal to an iſoclitical angle. For in iſo- 
clitical angles the inclination of the ſides, the 
one unto the other, is at all points the ſame 
without any variation ; as every where appears 
by the interjeRted arches of circles drawn upon 
the angular point as Center : but in anifocli- 
tical angles, at every ſeveral -point, the orc 
containing fidz hath teveral ank] differcht incli- 
ngtions tothe other containing fide : which is 
the cauſe that ifoclitical angles may poſſibly 
and calily be given, ſometimes greater, and 
ſometimes leſſer then aniſoclitical angles , but 


Jnever equal ; becauſe in the one the inclina- 


tion of the containing fides ſtil varicth , in the 
other nct at all. And ifthe whole nature of an 
angle lye in tae angular point , without exten- 
ding the habitude of it farther into the produ- 
tion and fhguration of the containing ſides ; it 
will not only be neceffary for us to yield unto 
you that recto-convexe angles of contat are 
not quantitative ; but beiides both you and we, 
contrary to what we have alwayes hitherto 
deed, ſhall be confirained to acknowledge 


i{c-fthat there is -a9- quantitativenes . neither in 
> Ilkrooked-lined , nor right-lined , nor any othzr 
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angles whatſoewer , whether ſuperficial , in 
one, or ſcycral plaines, or ſolid. And can any 
thing be more horrid then to fay , the quantity. 
of angles is not to be meaſured by the dwarica- 
tion of the fides at the angular point ,, but by | 
their divarication in the angular point , where 
they have none at all? But yetthough it is thus 
evident, that the inclination of the fades at the 
angular point, may and frequently is much leſs 
or greater then the inclination of the ſame fides 
at other points; which, as is above hinted , 
15 not to be left out in the full, genuine and 
clear confideration of the nature of angles , their 
kinds, fhigurations and quantities : however 
the inclination ofthe fides at the angular point , 
is that which is moſt uſually enquired after , 
and moſt uſeful to be ſearched and obſerved in 
Geometry; tor the diſcoveries which: are from 
thence made of lines, how they fall coinci- 
dently , or within , or without others. To the 
objection that in hg. 12. the right-lined tangent 
AB andthe arch AL make all one and the ſame 
equal inclination to the right-line ſecant AC 
in the common angular point A ; and that 
therefore rhe right-lined angle BAC under 
the right-lined ſecant AC and the right-line 
tangent AB is equal to the mixed-lined recto- 
concave angle EAL under the right-line ſecant 
AC and the arch AL ; I anfwer as before, inJ c 
clinatior- is not inthe angular point abſtract) 
CO 
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confidered without regard to the fides paſſing 
out of it, but inclination is the relative fitua- 
| | tion which the concurring fides have at th 

angular point: at lcaft that is their inclination 
y | there: fora point to a line can have no incli- 
e | nation : it may have diftance from the line , 
s | but cannot be inclincd unto it, becauſe of its 
e || indivifibility. And having already ſhewn the 
s | inclination of fide to de to be of the cflence , 
s | aotion and nature of an angle ; alittle may be 
5 | reply enough to all thoſe hyperſceptical ob- 
d || jections which are founded upon the imagi- 
ic | nation ofan angle in a right-line , or any incli- 
er | nation , or angularity imagined between a right 
t, | line and a'point , eſpecially che point being in 
r,|| the right-line. And equality , or incquality of 
inf arglcs is not, nor can be judged of by the {o 
mf abitractly conſidered angular poiat; in which 
ci-4 a thouſand ſeveral fides of ſeveral and unequal 
he] angles may meet indifferently ; but the judgment 
-nc} of the magnitude and equality and inequality of 
nel angles is from the ſides, and the order of the 
\C] divarications , in which ihey paſle , eſpecially 
nat] firſt of all , from the angular point. Beſides how 
der} RKrangely is ittaken for granted, without- pro- 
ine} ving , that the right-line tangent AB and the 
to arch AL are equally in the angular point A 1n- 
an} clined unto the right-line ſecant AC? If that 
in} could be once proved , the concern of it would 
24 turn the ſcales of the controverſy : but demon- 
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ftration is ſo clear to the contrary , that as 
without proof it is not fit to be admitted , ſo 
for the proof of it, I know nothing can be pro- 
duced befides an utter deſpair,of ever making 
It Out, | 

For if the congruency of the {ſides termina- 
tively in the angular point, were ſufficient to 
conſtitute equality in angles , it appears not how 
any angles meeting in the ſame or different 
angular points could be unequal : every point 
by reaſon of its indiviſibility being incapable of 
inequality , as well as inclination. | | 

And it all ſuch angles ſo conſtituted by the 
falling within, or without of the fides, ſhall 
be doubted and queſtioned whether they be 
erue and quantitative angles, and whether the 
addition , or ſubducion of them be able to 
diverfy other angles and their quantities ; all 
the pains of the Geometricians to prove the 
intracadency and extracadency of the angular 
ſides from the ſame augular point, were vain 
and to no purpole ; the angles remaining alto- 
eether the fame and equal, whether ſuch an- 
gles of contact be added to them , ortaken from 
them. But yet though the true , full and ge- 
nuing nature of an angle conhiſt in the mutual 
habitude and inclination of the containing and 
concurring fides , it is notever neceſſary to con- 
der it with ſuch a largenes in Geometry. The 
inclination which the fides bear mutually cach 
[$0] 
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to other at the angular point is out of doubt that 
which is of moſt conftant neceſſity , higheſt 
ccncern and ulſefulnes in allangles to be obſer- 
ved.” {t is true in ifoclitical angles, the incli- 
nati n of the two containing fides being every 
where the ſame and equal, it is indifferently 
by Ge-metricians taken by a circle whoſe center 
is 12 the angular point , of what diameter 
ocver thereunto applyable, and at what ſame 
diſtance ſovever from the angle , or at what ſame 
longitude ſoever from thence in. the fides the 
oints be, at which their inclination 15 ob- 
Gees by intercepted arches : and the ſame two 
points, terminating the intercepted arches at 
which their mutual inclination is obſerved , 
conſtantly offer themſelves together , whether 
you take points at equal diſtance from the an- 
ovlar point, or intercepting in the ſides equal 
longitudes between them and the ſame angular 
point. But in aniſoclitical angles ; the inclina- 
tion of the aniſoclitical fides varying ſtill in the 
continuity of their production , it we ule the 
former method of meaſuring the inclination of 
the ſides by intercepted arches of a circle drawn 
upon the angular point as center ; in them 
therefore Geometricians concern themlſclves 
little further then to obſerve the mutual incli- 
nation of the fides at the very point of their 
angle : and not at any other points in the ani- 
ſoclitical fides, ſays only the point of their 
FP R 4 cOn- 
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concurrence ; becauſe of the couſtant varia- 
tion of rheir inclinaticn , both in reſpe& of 
ſuch , and every other method and way of 
mzaſuring , according to the continuity of their 
production. And by arches of circles drawn 
upon the angular pointas center , it is impol- 
fible to mealure the 1nclination of the anifocli- 
tical lincs at the point of their concurrence z the 
only way therejore which remains unto Geome- 
tricians to meaſure ſuch aniſoclitical angles, 2. e, 
the inclinaticn of their iides at the point of their 
C2NCUrrence , is by obſcrving;- the lines in what 
order they depart trom the angular point : Yiz. 
wiiich lire falls within , which without , and 
which 1s coincident with that unto which it is 
compared, Soin fig. 12. if AHF and ADK be 
equal circies touching in the point A: and G the 
center, and A4GK the diameter of the circle 
ADKXK:and AEL the arch of agreater circle touch 


ing both the former circles in the ſame point 


A and with its concave fide at 4 reſpecting the | 


ecnter G, and with 1ts convexe fide at A re- 
{pecting the circle HAF : alfoif 43 be a right- 
line tanzent touching all the three former cir- 
cles in the point: _£, aud the right-line ADEC 
Cutt the circle ADK in the point D, and the 
circle AEL in the point E: here the Geome- 
trician demonitrates the angle KAB to be a 
rignt right lined angle, and that the arch 4FH 
paccth out o! the angular point 4 without and 
- beyond 
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beyond the right-line rangent LB, and with- 


out the right right-lined angle KAB: and that 
the arch AEL paſſeth from the angular point 


A within, or on this fide of the right-line tan- 


gent AB, and within the right right-lined angle 
KAB, but without the arch ADK, and with- 
out the angle of the ſemi circle KAD: and 
that the right-line ADEC paſleth from the an- 
gular point CA within the arch ADK, and 
within the angle of the ſemi circle KAD. And 
this is all which is intended in Geometry when 
recto-convexe and ſuch like angles of contact 
are ſaid to be leſs then the leaſt right-lined angle: 
not that there is any proportion between any 
angles of conta&t and right-lined angles; for 
there is none : but that the fides of any ſuch 
angle of conta&t are coaptable , both of them 
within any the leaft right-lined angle. In like 
manner when ons angle of contact is ſaid to be 
oreater or leſſer then another ; it is not the in- 


e | tendment of the Geometrician to afſert any pro- ' 


portionablenes between them , but only to ſet 
down in what order the inclined lines pals, 
each in reſpe& of the reſt , from the angular 
point, or point of concurrence : and how each 
1s con{cquently more , or leſs inclined in that 
relpe& , to any one of the reſt , though by the 
whole kind and without proportion, and with- 
out a common way of meaſuring their quanti- 
tics in ſome indefinite quantity , according to 
the 
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the kind ofche meaſuring , indefinite quantity : 
the ſemblablenes of ſaying , one angle of con- 
ract is greater , or leſs then another being only 
in this, that when one fide 1s coapted , the 
cther falls within , or without ; or when neither 
fides can poſhbly be coapted, both fall within, 
or both fall without, ſo as the one is really 
oreater , or leſs then the other , not in propor- 
tion , but by the whole kind and heteroge- 
neally , asa two foot right-line is lefſer then 
a four foot ſquare, and a two foot right-line 
cannot be contained in an inch ſquare , though, 
in an inch {quare may be drawn aline ten thou- 
{and times longer , only out of re&itude. 4nd 
to- prove fuch an heterogeneal inequality , 
whether of the greater , or of the leſs between 
angles, is that which is frequently ſufficient for 
many Geometrical purpoſes. 

Only two things now: remgin of all your ob- 
jections and ſcrupulous quaries. Y3z. 

Firſt , why in ſome quantities, between the 
homogeneals, to a given quantity you cannot 
give another in what proportion you pleaſe 
greater or teſs, Theanſwer is clear out of the 
foregoing diſcourſe: becauſe ſome quantities 
have but a limited extenſibility : and other 
quantities have but a limited diviſibility. All 
proportions at pleaſure with reſpec to any given 
quantity , are only aſſigneable in thoſe homo- 


geneals whoſe quantityes have both an _— 
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ted extenſibility and an unlimited diviſibility ; 
either of which failing, though they cannot 
be , fave in alimited proportion one to another, 
and to every given homogeneal , yetthey can- 
not be in any proportion , at pleaſure, to any 
given homogeneal. 

And ?ly- for your other Quzry ; whether this 
controverly about the re&o-convexe angle of 
contact concern abſtract Mathematicks , whoſe 
elory uſed to be that it was devoid of Contro- 
verly, locking forth and keeping out all un- 
peaceful bickerings with the diamond-key of 
doubtleſs demonſtration ; or whether it concern 
concrete Mathematicks , which for its concre. 
tion unto matter cannot ſo well free its ſelf from 
the intanglements of doubts and diſputes? and 
if it concern the more abſtratt part of the Ma- 
thematicks ; what was the firſt lip that drew 
ſo unworthy a diſparagement upon that moſt 
noble piece of learninz ? Inthe preceding dil- 
courſe you may obſerve, I have been free and 
clear in my judgement concerning this ; thatit 
is a controverſy of the purer and more noble 
part of the Mathematicks : and therefore of 
the higher concern , that it be brought to a fair 
deciſion and irrefragable diremption : and that 
the firft ſpark from whence all this heat after- 
ward aroſe, was at firſt ſtruck out of the du- 
biouſnes and xquivocation of the word homo- 


geneity , mentioned in certain Mathematical 
| | - defi- 
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definitions and Poſtulates; but of it ſelf no where 
a romgy myo in the Mathematicks ; ex- 
cept we {hall take one of the Puttulates , tr its 
definition- caſt into the form of a Poſtulate ; or 
ascryptically implying that definition and the 

»ſtulate to be thereupon immediately formed : 
eſpecially when they compared homogeneity in 
a miſtaken ſenfe , with ſome mathemarical 
concluſions , which they had obferved ro be 
fairly demonſtrated. 


Pardon this my zeal on the behalf of the old 


learned Romane profeſſour. And it thelz pa- 
i ſeem long , remember yours were not 

ort ; and the queſtion hath long troubled the 
world : and in matters that are new , and ſcarce 
yet well underſtood, to inculcate once and 

ain the ſame things, is not only juſtify'd as 
- allowable, but judged expedient and 4in ſuch 
caſes neceſſary. If you pleaſe , let the whole 
pafſe for a fuſe Comment upon this ; that in 
re&o-convexe angles of contact 13.the inclina- 
tion required-for an angle by the definition of 
an angle ; and therefore they are angles and 
their fides not coincident : and they are angalar 
parts of acknowledged angles ſeparable irom 
the remaining.atgular parts ; and there js an in- 
finite diviſfibility in them, ſo as they muft be 
quantitative: and yer it is demonſtrated that 
they are improportionable to all right-lined 
angles ; therefore they arc he ——— : which 


in- 
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inference is the more —_— » When upon 
examination we find nothing 1o convenably to 


{et forth unto us the nature of mathematical ho- 
morencity , ' as the homometricalnes agd the 
thence ariſfing proportionablenes of the magui- 
tudes , and of mathematical heterogeneity as 
their heterometricalnes and improportionable- 
Es. 


